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This manual contains a condensation of informa-
tion for the maintenance of Signal Corps ground
radio communication sets. It is presented as a sup-
plement to the information given in various technical
manuals of the TM 11- series for particular sets.
The manual is in loose-leaf form, so that additional
sheets or revisions of old sheets can be added. The
material is divided into two sections:

Section I contains reference data which should
be of value to all maintenance personnel. The lists

of radie symbols and special abbreviations in this -

section are those used in all diagrams in section II
of the manual.

Section II is made up of maintenance sheets on
particular units of radio equipment. The sheets
are arranged numerically by RC—, PE-, and SCR-,
etc.,, numbers. * For example, Radio Set SCR-510-A
consists of Radio Transmitter and Receiver BC—
620-A and Plate Supply Unit PE-97-A. Informa-

II1

tion on the complete radio set is found under
SCR-510-(*). (The symbol (*) is used to denote
equipments which bear different suffix letters, such
as SCR-510-A, 510-B, ete., but which are so similar
that one set of maintenance sheets covers them.)

Changes, which are issued at frequent. intervals,
include additional listings. Any necessary revi-
sions of previously published sheets are included
in such changes. A new master table of contents
is issued with each supplement to replace the old
table. :

Modifications which will prevent equipment from
being readily converted back to standard character-
istics will not be made without authority of the
Chief Bignal Officer or the Commanding General of
a theater of operations.

The time between requests for repair and com-
pliance or replacement of item, if necessary, should
be minimized.
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REPAIR OF GROUND RADIO EQUIPMENT
GENERAL MAINTENANCE PROCEDURE

I. PREVENTIVE MAINTENANCE.--It has often been
said that, "anounce of prevention is worth a pound
of cure." This old adage particularly applies to
communication equipment. Many hours of trouble-~free
operation of the equipment will be added by daily
care in the use of any of the component parts of a
communication system to insure that theequipment is
not neglected or abused, that it is kept clean, and
that the cables and connector plugs tying it into
other parts of the system do not become loose or
damaged. From time to time, inspections to deter-
mine the operating state of the equipment should be
made, and followed up by the necessary minor repairs
and ad justments.

2  TEST AND REPAIR PROCEDURE.--Faults will
develop in the service life of any piece of radio
equipment, and as a radio repairman you must follow
a logical testing procedure, in order to locate
the cause of trouble as quickly as possible. The
proper method to follow can be divided into five
parts: physical inspection, electrical tests,
repairs and replacements, final inspection, and
test run. :

3. PHYSICAL INSPECTION.~--In making the physi-
cal inspection, use the senses of sight, smell,
hearing, and touch., First, check for smell of
burning insulation. An odor of burning insulation
may indicate a short circuit. Attempt tolocate it
by visual inspection. Use your ears to check for
any unusual sounds when the equipment is turned on.
Sounds, such as humming, sputtering, or crackling
often indicate trouble. Follow up these checks with
an inspection using sight and touch. Check plugs,
cables, fuses, microphones, headsets, and all other
parts which may be examined without removing the
set from its case. If no fault is located in this
external check, continue the inspection inside the
equipment. Checkglass tubes for filament burnouts;
examine wiring for damage, loose connections, and
insulation breakdown: make a rapid examination of
parts and controls. Checkmetal tubes for open fil-
aments by touching their envelopes after the set has
warmed up,.or use an ohmmeter to check heater con-
tinuity; acoldenvelope indicates an open filament.
If the visual inspection fails to locate the fault,
an electrical inspection must be made.

4, ELECTRICAL TESTS.--a. Method.--Any radio
transmitter circuit canbe reduced toseveral inter-
related sections. Figures |, 2, and 3 illustrate
the principal sections of a superheterodyne receiver,
a continuous wave {c-w) transmitter and a phone

transmitter. Any testing procedure should be de-
signed for section-by-section testing of radio e-
quipment in order to locate the faulty circuit jn
the shortest possible time.

Fig. 1.—Functional block diagram of a superheter-
odyne receiver.

b. Power supply.--The first ,‘test is to check
power supply equipment, (batteries, dynamotor or
vibrator) to see that it is functioning properly..
If cordage is used to connect the equipment to the
power supply, test it at the same time for open or
short circuits. |If the pgwer supply equipment is
fused, inspect fuses for burn-outs. Never replace
blown fuses until the reason for the burn-out has
been determined by testing and the fault has been
repaired. Make a measurement to determine whether
current is above normal.

c. Vacuum tube tests.--if the power supply is
functioning properly, test the receiver or trans-
mitter circuits. Before starting, remove the vac-
uum tubes one by one and test them in a tube check-
er. Make a heater or filament corftinuity test with
an ohmmeter on metal tubes which fail to give a
reading on the tube checker. |In glass tubes the
lighted filament or heater gives a visible check
for burn-outs. if this test indicates an open heat-
er or filament burn-out, do not replace the faulty
tube with a new one until you have made a resist-
ance test of the filament or heater circuit from
which the tube was removed to determine if it is
functioning normally. |If this precaution is not
taken a new tube may be destroyed if placed ina
faulty circuit.

d. Tube replacement.--|f tube testing indicates
that one or more tubes are faulty, but not burned
out, replace the faulty ones with new or normal
tubes, and immediately make a careful voltage and
resistance test of the equipment, even if the re-

placement of defective tubes apparently restores ﬂ
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normal operation. This precaution is necessary be-
cause tube failure can be caused by tube defects
such as age or poor construction, or by improper
operating voltages inthe radio equipment. Testing
the equipment after replacing faulty tubes will
show whether or not the equipment is responsible
for tube failure,

Ant
osc- . |Power] Sysrem
ator| Amp
S
Power
Supply

Fig. 2.—Functional block diagram of a continuous
wave (c-w) transmitter.

e. Socket inspection.--If, however, all tubes
test normal, it isa reasonable assumption that the
trouble is in the radio equipment itself. Before
proceeding with a section-by-section test of the
equipment, inspect theunderside of all vacuum tube
sockets tosee thatthey arenot corroded andare mak-
ing good contact with the vacuum tube base pins.
After this inspection and any necessary repair,
make another operating test of the equipment. If
it still fails tofunction properly, proceed td the
detailed section-by-section testing. .

Fig. 3.—Functional block diagram of a voice
transmitter,

5. SECTION TESTING.--Section-by-section test-
ing can bedivided into four parts: voltage tests,
current tests, resistance tests, and operational
(dynamic) tests, which areperformed in that order.

a. Voltage, current and resistance tests.--
Voltage and current tests are usually made with
all vacuum tubes in operation and normal power ap-
plied. Resistance tests are made with power sup-
ply disconnected and tubes removed. The voltage,
current, and resistance readings given as main-
tenance data are measured at VT socket pins, or at
some other specified terminal points on the equip~

which the stage under test is tuned.
in superheterodyne receivers the i-f amplifier

ment., Voltage, current, and resistance readings
which differ greatly from those indicdted in the
maintenance data for each set generally indicate
the presence of defective parts. Current tests can
be omitted in testing receivers unless all other
tests fail to locate the trouble. Current tests
are very important, however, in checking trans-
mitters. When testing a transmitter using expen-
sive tubes, great care must betaken. In this case
resistance tests should be made before voltage or
current tests. This will reduce the danger of
damaging tubes if the transmitter circuits are so
damaged that improper voltages are applied to the
tubes whenthe power ison. In the event that these:
three tests fail to show any irregular condition,
the next step is the operational, or dynamic test.

b. Operational tests (signal tracing).--(1)To
make an operational test of a superheterodyne re-
ceiver similar to figure 4, use a signal generator
connected to the antenna and ground terminals of
the set, and a VTVYM (vacuum tube voltmeter) for
making output signal measurements at successive
stages in the set. The VT voltmeter must be suf-
ficiently sensitive to give readings at the input
end of the set. 1t should have a low range of 0
to .5 volt or even less. The input impedance should
be at least 2 or 3 megohms. If the tester starts
at the Ist radio frequency (r-f) amplifier (V-1)
and works toward the audio~frequency {(a~f) amplifier,

the stage where the signal ceases is the one caus- i

ing the trouble.

(2) In the absence of a sensitive electronic
or YT voltmeter, it is possible to vary the pro-
cedure by connecting the signal generator suckes-
sively to the input circuits of the a-f amp stage,
detector, i-f amp stages, mixer and r-f amp stages.
The receiver loudspeaker or headset will give an
audible indication of the stage at which the signal
ceases., In using the signal generator with this
second method, it is essential to adjust it to gen-
erate a signal of the same frequency as that to
For example,

stages always are tuned to a different frequency
from the mixer and r-f stages. In this manual the
maintenance data sheets for a particular receiver

--indicate the frequency which should be used for

testing and aligning both i-f and r-f stages.

.

(3) Figure 4 shows a typical superheterodyne
receiver. Starting at the antenna, we will go
through a stage-by-stage analysis using the first
method of testing with a signal generator (such as
an |-72-B) and a sensitive VT voltmeter. It is
assumed that tubes already have been tested, and
resistance, current,and voltage checks made., Test
the signal generator and VT voltmeter before using
to be certain that they are operating properly.
This can be done by connecting them to a receiver
which operates perfectly and noting whether a meter
deflection occurs when the signal generator and
receiver are properly adjusted. After connecting
the signal generator to the receiver antenna post
and chassis, adjust both generator and receiver to
the proper frequency (the frequency must be within
the tuning range of the receiver r-f stagewhen using
this first method of testing).

= =
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(4) Set the OUTPUT control of the signal gen-
erator togive unmodulated output andthe attenuator
STEP and VERNIER controls to | and 0 respectively.
Connect the YT voltmeter prods to the receiver
chassis and to point () of the receiver shown in
figure 4. Adjust the meter for its lowest range.
Now carefully adjust the two attenuator controls
on the signal generator until a deflection is ob-
served on the VT voltmeter., If no reading can be
obtained, there iseither a short circuit to ground
through the primary of the antenna coil (Ll). or,
if the receiver has a band switch arrangement, the
trouble may be in the switching mechanism.

The amount of gain between points @ and @will de-
pend upon the characteristics of the receiver. A
satisfactory signal at po}nt ® indicates normal
functioning of the r-f stage and the primary of L,.

(7) With a normal signal at point(®, move the
YT voltmeter to point @ at the control grid of V-2.
Note: Always use a low voltage range of the VT
voltmeter. Each time the VT voltmeter is moved to
the next test point, reduce the output of the sig-
nal generator to the minimum necessary to maintain
a low meter reading. No signal at point@® indicates
a possible open in the secondary of L,, or a short

v-4 ' v-5

v-2 V3
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(5) With a satisfactory signat at this point,
move the VT voltmeter prod to point @ at the grid
of the r-f amplifier V-1, No signal at this point
is indicative of a shorted tuning capacitor C, or
C,, an open-secondary of the antenna coil L, or an
open capacitor C,. Capacitor €, can be checked for
an open circuit by measuring the signal across it.
There should be none unless it is open. A weak
signal can be caused by a partial short in the
tuning capacitor C, or C,,or by high resistance
connections in the antenna coil L. If the re-
ceiver tuning dial is calibrated, a weak signal at
this point can be caused by misalignment of the
tuning capacitor C,.

(6) If the signal is normal, the VT voltmeter
prod can bemoved to the plate of the r-f amplifier
tube at point ®). No signal ora weak signal at point
® indicates either that tube V-l is defective or
the primary of L, is shorted. If automatic volume
control (AVC) is used inthe set, too high a signal
level from the signal generator may cause the AVC
to function, increasing the grid bias on V-l and
reducing gain. This condition may give a false
impression of trouble in stages controlled by the
AVC. Signal input should be the minimum which will
still permit measurements with the VT voltmeter.

=7 )
7 : —*l- 2
N S v7
_ﬁsa i‘| a1 .

Fig. 4.—Schematic diagram of a superheterodyne
receiver, showing test points.

in ¢, or Cy. Weak signals at this point may be
caused by a high resistance in the secondary of L,,
a partial short across C, or Cg,.anopen in Cggy OF
misalignment of the tuned circuits. To check the
first two points, use an ohmmeter. Check C,, with
the VT voltmeter. If C,, is in good condition,
little, if any signal voltage will appear across
it. Check alignment by adjusting C,.

(8) Having established a ,normal signal at
point @, move the VT voltmeter prod to point ® at
the plate of the mixer tube V-2. The signal at
this point consists of a number of different fre-
quencies: the original r-f signal, the heterodyne
oscillator frequency, and the sum and difference
frequencies of these two. In addition, harmonics
of these frequencies will be present. The VT volt-
meter is not selective as to frequency so it is
impossible to tell which frequencies are present.
However, if the signal gengrator is disconnected
temporarily there should stifl be a signal indi-
cation at point ® due to the output of the hetero-
dyne oscillator V-6, |f there is no signal, check
for a signal at point ®. |f the signal is present
the trouble is in V-2, |If there is no signal at
point ®), check the coil L, and capacitors Cyqyy Cyqy
Ciar Cyso and Cl,,for opens or shorts. |If Cg, CN,1

-
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or is open, oscillation and weak signals may
resu'f. A short in C,, will cause lack of signal.

(9) If the signal is present at point (® pro-
ceed to point (D at the grid of the Ist i-f ampli-
fier V-3, No signal at this point may be due to an
open or short circuit in the secondary of L, or in
Cigs or to misalignment of the stage. 1f C,, is
open the signal will be weakened,

(10) With a normal signal at point(D move the
VT voltmeter prod to point @ at the plate of V-3,
No signal at this point may be caused by an open
or short circuitinl, or Cy3. Open-circuited grid
return, screen grid,p\ate,and cathode bypass capac-
itorsc1 y €394 Cyys and Cyq, can cause weak signals,
oscillazion and distortion. This condition can
also occur in the r-f and mixer stages.

(i1) If the signal is normal at point @), make
similar tests at points(®), {0 and % These tests
are the same as for V-3 at points (D) and @®. When

voltmeter prod topoint (Z. At this point the sig-
nal will be of audio-frequency, requiring a modu-
lated signal fromthe signal generator. Change its
output control to MOD. Advance volume control R,
all the way. MNo signal at point may be due to
a short in €4, or Cg,, an open in C,, or Ry or a
short or open in R,. Weak signals may %e due to an
open in Cy, or a short in C,,.

(12) If the signal is normal at point (2 move
the VT voltmeter prod to point (3 at the plate of
V-5. No signal at this point can be caused by a
shorted primary or secondary in L,.

(13) With a normal signal at paint (@, move
to point (:L No signal at this point indicates an
open in the secondary of L, or a short or open in
the output jack.

(14) 1f point (Wtests normal, check the action
of the AVC system by a combination of resistance
and signal tracing tests. First check the resist-
ance of resistors R, R,, Ry, R,, Ry, and Ry, If
these are normal, check C,, for a short or open
circuit. Check for a short circuit by disconnect~
ing the signal generator and measuring the d-cvolt-
age from point to chassis, using an electronic
voltmeter. The voltage should be negative (-) by
several volts. If it is a positive (+) value, re-
place css' To check C,s for an open, reconnect the
signal generator and again connect the electronic

these points produce normal signals move the VT

d-c voltmeter to point (E. Increase the signal
generator output. The d-c voltage shoul¥ increase
inanegative direction as the signal is increased.
If no increase in d-c voltage occurs, capacitor Cas
is probably open and should be replaced. As a
further check on whether it is open, connect,
the VT voltmeter prod to point (9. If no deflec-
tion occurs with the signal generator on, C
open.

g IS

6. REPAIRS AND REPLACEMENTS.-~After the trou-
ble has been definitely located, make any repairs
or replacements found necessary. Inallrepairsand
replacements, make every attempt to duplicate the
original condition of the equipment. Use only stiand-
ard replacement parts. Take particular care torun
any replacement wiring in the same position .and
manner as the original wiring. Do soldering with
rosin-core solder only; use the smallest amount of
solder necessary for a good mechanical and electri-
cal joint. Inthe event of emergency repairs where
itis impossible tomake exact replacement of parts,
the same care in workmanship must be taken. Con-
spicuously mark or tag the temporarily repaired set
to indicate the temporary nature of the repair, and
restore to its original conditionatthe first pos~
sible opportunity.

7. FINAL INSPECTION.-~Upon completion of all
repairs and replacements, carefully inspect the e-
quipment to insure that no defect has been over-
looked, that the workmanshiponall repairs is neat
and correct, and thatall components have been cor-
rectly reassembled. Inthis final inspection, make
a check of the operating characteristics of these-
quipment, suchassensitivity, volume, and calibra-
tion accuracy of dials, to determine whether the
repairs have restored the equipment to a satisfac-
tory operating state.

8. TEST RUN.--After the final inspection has
proven the equipment satisfactory froman operation-
al standpoint, make a test run under conditions
which resemble as closely as possible those of ac-
tual operation of the equipment. This test should
be of sufficient duration to determine whether the
setwillstand up to long periods of operation with-
out overheating or breaking down in any way. If
the equipment under test has calibrated controls,
check the calibration accuracy at the completion of
the test run to insure that the set is not drifting
in frequency.
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Tabulation of Common Radio Symbols

Device

Conductor or Wire

Crossed wires —

top, connection;

bottom, no con-
nection

Ground

Antenna

Counterpoise

Antenng, Loop

Terminals

Shielding

Wire, Shielded

Wire, Twisted Pair

Cable, Coaxial

Wire in cable

Symbol

Device Device

Coil or Inductor,

Cable, Shielded Tupp‘d

Coll or Inductor,

Resistor, Fixed
Iron Core

~ Coil or Inductor,

Resistor, Variable Powdered
Iron Core
Tfunsformer,
Capacitor, Fixed Powdered
fron Core
Capacitor, Fixed, Transformer,
Shielded Air Core
Capacit Transformer,
acitor, Variable Coupling,
Variable moving coil sho:van
. Capacitor, Transformer,
Variable, moving Iron Core
plates shown
Capacitor, Transformer,

Variable, Shielded Air Core, Tuned

Capacitors, Inductors,
Variable, Ganged Link Coupled _
Capacitor,
Dual Section Key
Switch, Single Pole,

Coil or Inductor Double Throw

Coil or Inductor,

Variable Switch, Rotary

RS e v S e i
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Tabulation of Common Radio Symbols ‘

Device Device Symbol Device Symbeol
tich, Doubl Connector, %
s:::l:, Do::ﬂee Male Envelope or Shell
Throw (typical) 8
s"ec"ol‘ SWifCh Cl;nnec'f or, Envelope’ Gqs
(typical) emate Filled
_ {typical)
R Beam Tetrod
Switch, Power Dry Cell or Battery Vu‘::r:um.;ub:
Relay (typical con- | Vacuum Tube,

tact arrangement) Headsst Voltage Regulator

Vacuum Tube,

Loud Specker Triode, Loctal Base

Jacks

Vacuum Tube,

Plug, Microphone :
Hoardret oo S:euke:- | Microphone Triode, Octal Base
Plug for power _Cathode, Vibrator
outlet Thermionic
Power Receptacle Cathode, Crystal

or Outlet Cold Discharge

NP
NS

Male RADIAL PRONG
ADIAL PROI

Connector,

Polarized, Oxide Rectifier

Filament

INDICATES
POLARIZATION

Connector,
Polarized,
Female

Grid Fuse

Connector,
Twistlock,
Female

Plate or Anode Lamp or Pilot Light

Connector,
Polarized, 2-Wire,
Male

Beam Forming

Electrodes Voltmeter
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Tabulation of Common Radio Symbofs

Device Symbol Device
Galvanometer Milliammeter
Ammeter Casing, Unshielded

METRIC PREFIXES

Symbol

1
e 1,000,000  one-millionth
1
m 1,000 one-thousandth
1
c 100 one-hundredth
-k 1,000 one thousand
M 1,000,000 one million

Device

Unit Section Detail

micro-

milli-

centi-
kilo-
mega-

MULTIPLES AND SUB-MULTIPLES |

AMPET. ..o cccec e amm e s s e e = 1,000,000 microamperes N

F:N017 oty S = 1,000 milliamperes

CYCle e = 0.000,001 megacycle ¥

Cyele et = 0.001 kilocycle

Farad i eceana—aae = 1,000,000,000,000 micromicro-
farads

Farad ... ciciccccaamam————————— = 1,000,000 microfarads

Farad ..o i = 1,000 millifarads

Henry oo ettt m e e e = 1,000,000 microhenrys

Henry ....oe.... = 1,000 millihenrys

Kilocycle .... = 1,000 cycles

Kilovolt ..o = 1,000 voits

Kilowatt ... eeaee = 1,000 watts

Megacycle . eeeeimsam ettt m e = 1,000,000 cycles

D (27500) 1 1+ AR

Mho
Mho

Microampere ... .cccceeccoccmammameanaommana-

Microfarad
Microhenry
Micromho
Micro-ohm
Microvolt
Microwatt

Micromicrofarad ....c.c.ccciiimmiianiiiaamannaaa
Micromicro-0Rm . .coceciocicicmirieeinanasamnnan
Milllampere ......cocccccceiriimemiisianmememenanaan
Millihenry
Millimho

Milliohm

Y S11177 ) A

Milliwatt

Il

1,000,000 ohms
1,000,000 micromhos
1,000 millimhos
0.000,001 ampere
0.000,001 farad
0.000,001 henry
0.000,001 mho
0.000,001 ohm
0.000,001 volt
0.000,001 watt
0.000,000,000,001 farad
0.000,000,000,001 ohm
0.001 ampere

0.001 henry

0.001 mho

0.001 ohm

0.001 volt

0.001 watt S
1,000,000 microvolts

1,000 millivolts’

1,000,000 microwatts

1,000 milliwatts

0.001 kilowatt
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SPECIAL  ABBREVIATIONS

Alternating current e A-C
Ampere o
Amplifier AMP
Antefna  meceme el ANT
Audio frequency —---ecmcccmmmaaas A-F
Automatic ~---cmmmmmmccee AUTO
Automatic volume control w--eeeewo AVC
LN g T — BATT
Black —c-cemmmmmm e e BLK
Blue ~o-eoccemomemeeees BLU
L I T ay—— BRN
Capacitor —eeeemummemm oo c
Center tap =—--meecemmaaoaoo. - CT
Choke coil (reactor) --—eeccmaecan CH
Coil v e L
Continuous wave -—-cmemoemo C-N
Crystal e el XTAL
Cycles (per second) ---eomemewmecno ~
Direct current —-—e--cmeeccamaee D-C
Electrical (electrolytic) ~---ce-- ELECT
Filament -—-coecommmmamcceeeen FIL
Frequency modulation ----cceecao FaM
Fuse oo e Fu (F) (FS)
e R e T ————— GRN
Ground --e-mCemmmm e GND
Gray —e-cmmmmecmeeme e GRY
Henry (henries) —=vcommmecccmccuae h
High voltage w--ememcccmcmccmnaas HeV
Inductance (coil) —--reccmmmmmuan L
Intermediate frequency ---ve-e--- I-F
Jack ~rmmceemcceeccccce e J
Kilocycles (1000 cycles) -------- ke
Kilovolt (1000 volts) -cemeecemaa- kv
Kilowatt (1000 watts) --eeeomenn- kw
Lamp ~---rmccmmmcrc e e Lm
Loudspeaker --cmcecmmcmomoeeeo. SPKR
Low voltage ---memeeomoomoocooome Ly
Manual cececommme e . MAN
Master oscillator ---voococaaoaa- MO
Megacycles (1,000,000 cycles) --- mc
Megohm (1,000,000 ohms) -—---c--- meg
Meter ec-ecmmmm el M (Miv
M21 etC.)

. Microvolt (T 000,000

Microampere 5773%%5553; ............

(_farad )
Microfarad (l ,000,00 ) ------------

Micromicrofarad gl,ooo';ar?g ’ ;

Microphone —ececommmmmcceee
{_ volt ;

- o -

Milliampere g%?%%%gg ...............

h
Millihenry 57%%%%; eeeeee

Millivolt $r¥§%§g .................

Modulator -cecemmmcccmcmccncccee

Ohm  —omo e e

Orange ~-reecmccmm e

Oscillator --cemeecmmcmcmmee o

Radio frequency =-m-eemcmcaammcooo.
Reactor (reactance) -----omcecmvnus
Receiver =eemmemmc s
Rectifier ecomemmeaoa.
Relay —-emecmmmme el
Resistor ——cecomcmm ..

Socket —-emecmemcem e
Speaker or loudspeaker e--c—-e———-.
Starting turn —emcmmmcccmmemeeaees
Switch cemcammmmccacm e

Terminal strip =e-ceccmmaommmcea-
Tracer wececemcmcmm i caaacann
Transformer eceemceecemmmmecccaacna
Transmitter ~c-ecmmmecmmmmmca oo

Vacuum tube -v--u-- e C LT
Vibrator —--ccmcemmamremeciceeeee
Volt oo

puf
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RESISTOR COLOR CODE

REFERENCE

DATA

COLOR INDICATES TOLERANCE (% ACCURACY)

COLOR INDICATES NUMBER OF ZEROS

COLOR INDICATES SECOND NUMBER

COLOR INDICATES FIRST NUMBER

(3

NEW SYSTEM OLD SYSTEM
Color Number
Black. . cvvuvsunocnnnvannenesnnnas 0 ¥
Brown.......oo0unes feeresraaseanes I
- 2
Orange...... s ertrar s asaas 3
Yellow. 4 -
Green..uvervennenrersosesnsrnsons 5
] LT S N T T TN T 6
Violet..voveevnvnnanrasanaionanaes 7
Gray.cieeacesossrnrieseas eanraaaae 8
White...ivvviiinnnrrrinnennneannns 9 “
Gold (agreen)....... Certreerer ey 5% tolerance
Silver (blue)..vuivsvrnnniinnnnians 10% tolerance
Note: {f nogold or silver marking appears (to indicate tolerance)accuracy is 20% (stand-
ard tolerance). (Green and blue are used instead of gold and silver to indicate
tolerance on some resistors.),
Example: A 50,000-ohm resistor, of standard tolerance, would be indicated by a green ring

(5), a black ring (0), and an orange ring (000), as shown in new system of mark-
ing above. In the old system of marking, shown above on the right hand side of
the page, the resistor would be painted green (5), with a black end (0), and an
orange dot or ring in the center (000).
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CAPACITOR COLOR CODE

COLOR FOR FIRST NUMBER
COLOR FOR SECOND NUMBER
COLOR FOR THIRD NUMBER
COLOR FOR NUMBER OF ZEROS

COLOR DENOTES VOLTAGE RATIN ’\,
COLOR DENOTES TOLERANCE !

COLOR FOR FIRST NUMBER
COLOR FOR SECOND NUMBER
COLOR FOR NUMBER OF ZEROS

Colo'r Number - Voltage
Black. . ievsieureennresnennnsnnans O sivrnrrerasracei i aeneas ’
Brown.....iiiiiiii i b et it s 100
1= /2 200
Orange .. ..ovvvvieenesrronnnesnones K 300
Yellow. oo iuenroinornonsnnenns . B i s i 400
Green. . ..oivvesnnnnnnnsnnonsanens L T 500
L L 600
Violet...ovviiiii i iiiieniinnans 72 700
Bray. oo iiriinirnerarnnrascesnnns - 800
White.....oviiiniinniineinnnnnas. e 900 N
Gold {green)....covvvniunnerennnns 5% tolerance...vvevvivirenaran, 1000
Silver (blue)..ovviirrervinnnnens 10% tolerance.....oveuvereennss. 2000
NONE . vvvin s rinineennneennanan 20% tolerance........cvueveennan
Example: A 56,300 puf (0.0563 uf) capacitor of 10% tolerance and 500 volts rating would be

N indicated by a green dot (5), a blue dot (6) and an orange dot (3), onthe top row:
a red dot (0C), a silver dot (1¢% tolerance) and a green dot {500 volts) on the
bottom row arranged in the order shown in the illustration.

Note: All values of capacitance are given in micromicrofarads (uuf). Small capacitors
often use a 3 dot color code as shown in the second illustration above.

= 2 |

10
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"
VACUUM-TUBE CROSS-REFERENCE GUIDE h
SIGNAL CORPS TYPE TO COMMERCIAL TYPE
Signal Corps | Commercial Name Signal Corps | Commercial Name
Type Type Type Type
vVT-1 None Triode detector-amplifier VT-66 6F6 Pentode power amplifier
VT2 Cw-931 Triode transmitting tube VT-66-A 6F6G Pentode power amplifier
VT-4-B 211 Triode transmitting tube - VT-67 30 spl Triode detector-amplifier
vT-4-C 211 spl Triode transmitting tube VT-68 6B7 Duo-diode pentode
vT-5 WE-215-A Triode detector-amplifier vVT-69 6D6 Variable-mu r-f pentode
vVT-6 WE-212-A Triode transmitting tube VT-70 6F7 Triode-pentode
VT-7 WX-12 Triode detector-amplifier VT-12 842 Triode power amp/modulator
vVT-17 860 Tetrode transmitting tube vVT-13 843 Transmitting triode
VT-19 861 Tetrode transmitting tube VT-14 5Z4 Full-wave rectifier
VT-22 204-A Triode transmitting tube VT-75 5 Duo-diode triode
VT-24 864 spl Triode amplifier VT-16 76 Triode detector-amplifier
vT-25 10, 210 Triode transmitting tube vT-17 k4 Pentode detector-amplifier
VT-25-A 10 spl Triode transmitting tube VT-18 8 Variable-mu r-f pentode
VT-26 22 Tetrode r-f amplifier vT-80 80 Full-wave rectifier
vr-27 30 Triode detector-amplifier vT-83 83 Full-wave mercury-vapor
VT-28 24, 24-A Tetrode r-f amplifier rectifier
vVT-29 27 Triode detector-amplifier VT-84 84, 98, 624, Full-wave rectifier
vVT-30 01-A, Q1 Triode detector-amplifier . 6Z4, KR-28
vVT-31 31 Triode power amplifier VT-86 6K7 Variable-mu r-f pentode
VT-33 33 Pentode power amplifier VT-86-A 6K7-G Variable-my r-f pentode
VT-34 207 Triode transmitting tube VT-86-B 6K7-GT Variable-mu r-f pentode
VT-35 35, 51 Variable-mu tetrode amplifier vT-87 6L7 Pentagrid mixer
VT-36 36, 36A Tetrode detector-amplifier VT-87-A 6L7-G Pentagrid mixer
64, 64A VT-88 6R7 Duo-diode triode
vVT-37 37, 37T-A Triode detector-amplifier VT-88-A 6R7-G Duo-diode triode
67, 67-A VT-88-B 6RT7-GT Duo-diode triode
VT-38 38, 38-A Pentode power amplifier VT-89 89 Pentode power amplifier
68, 68-A « ' VT-90 GH6 Duo-diode
VT-39-A 869, 869A Half-wave mercury-vapor VT-90-A 6H6-GT, G | Duo-diode
rectifier vT-91 6J7 . Pentode detector-amplifier
vT-40 40 Triode voltage amplifier VT-91-A 6J7-GT Pentode detector-amplifier
VT-41 851 Triode transmitting tube VT-92 6Q7 Duo-diode triode
vVT-42 812 Half-wave mercury-vapor vT-93 6B8 Duo-diode pentode
; rectifier VT-93-A 6B8-G Duo-diode pentode
VT-42-A 872-A Half-wave mercury-vapor ) VT-93-B 6B8-GT Duo-diode pentode
rectifier VT-94 6J5 Triode detector-amplifier
VT-43 845 Triode power amp/modulator | VT-94-A 6J5-G Triode detector-amplifier
VT-44 32 Tetrode r-f amplifier VT-94-B 6J5 Triode detector-amplifier
vT-45 45 Triode power amplifier VT-94-C 635G Triode detector-amplifier
VT-46-A 866, 866-A Half-wave mercury vapor VT-94-D 6J5-GT Triode detector-amplifier
rectifier VT-95 2A3 Triode power amplifier
VT-47 47 Pentode power amplifier VT-96 6N7 Class B twin triode
vT-48 41 Pentode power amplifier VT-96-B N7 Class B twin triode
VT-49 39, 39A, 44, Variable-mu r-f pentode VT-97 5W4 Full-wave rectifier
65, 65-A VT-98 6U5, 6G5 Cathode-ray indicator
VT-50 50, 585, 586 Triode amplifier VT-99 6F8-G Twin triode
vT-51 841 Triode transmitting tube VT-100 807 Transmitting tetrode
VT-52 45 spl { Triode power amplifier VT-100-A 807-A Transmitting tetrode
VT-53 W1-436 VT-101 837 Transmitting tetrode
VT-54 34 Variable-mu r-f pentode VT-103 6SQ7 Duo-diode triode
VT-55 865 Transmitting tetrode VT-104- 128Q7 Duo-diode triode
VT-56 56 Triode detector-amplifier VT-105 6SCT7 Twin triode
V57 57 Pentode detector-amplifier VT-106 803 Transmitting pentode
VT-58 58 Variable-mu r-f pentode VT-107 6V6 Beam-power amplifier
VT-60 850 Transmitting tetrode VT-107-A 6V6-GT Beam-power amplifier
VT-62 801, 801~ Transmitting triode VT-107-B 6V6-G Beam-power amplifier
VT-63 46 . Tetrode power amplifier VT-108 EIMAC-
VT-64 800 Transmitting triode 450 TH Triode transmitting tube
VT-65 6C5 Triode detector-amplifier VT-109 2051 Gas tetrode (thyratron)
VT-65-A 6C5-G Triode detector-amplifier

d
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VACUUM-TUBE CROSS-REFERENCE GUIDE — SIGNAL CORPS TYPE TO COMMERCIAL TYPE
(CONT) 3
Signal Corps | Commercial | Name Signal Corps | Commercial | Name
Type Type Type Type
VT-111 SBP4/1802- | Cathode-ray picture tube VT-161 128A7 Pentagrid converter
P4 VT-162 12837 Pentode detector-amplifier
VT-112 6ACT/1852 H-f pentode amplifief VT-163 6C8-G Twin triode
VT-114 5T4 | Full-wave rectifier VT-164 1619 Transmitting beam tetrode
VT-115 6L6 Beam-power amplifiey VT-163 1624 Transmitting beam tetrode
VT-115-A 6L6-G Beam-power amplifier VT-166 WE-371-A
VT-116 6SJ7 Pentode detector-amplifiet VT-167 6K8 Triode-hexode converter
VT-116-B 6SJ7 spl Pentode detector-amplifier VT-167-A 6K8-G Triode-hexode converter
VT-117 6SK7 Variable-mu r-f pentode VT-168-A 6Y6G Beam-power amplifier
 VT-117-A 6SK7-GT Variable-mu r-f pentode VT-169 12c8 - Duo-diode pentode
VT-118 832 U-h-f dual beam-power am- VT-170 1E5-GP Pentode r-f amplifier
’ plifier vr-1m 1R5 Pentagrid converter
VT-119 879, 2X2 Half-wave vacuum rectifier VT-171-A 1R5 (loctal) | Pentagrid converter
VT-120 954 U-h-f pentode detector-ampli- | VI-172 185 Diode-pentode |
fier VT-173 1T4 Pentode r-f amplifier |
VT-121 955 U-h-f triode detector-ampli- VT-174 354 Pentode power amplifier
fier VT-175 1613 Transmitting pentode
- VT-122 WIL-530 Triode transmitting tube VT-176 6ABT7/1853 H-f pentode amplifier
vT-123 A-5586 VT-177 1LH4 Diode-triode
= VT-124 1A5-GT Pentode power amplifier VT-178 1LC6 Pentagrid converter
(_wrr_lzs 1C5-GT Pentode power amplifier VT-179 1LN5 Pentode r-f amplifier
VT-126 6X5 Full-wave rectifier VT-180 3LF4 Beam-power amplifier
VT-126-A 6X5-G Full-wave rectifier VT-181 724 Full-wave rectifier
VT-126-B 6X5-GT Full-wave rectifier VT-182 1291 Twin-triode amplifier
VT-127 EIMAC- VT-183 1294 U-h-f diode rectifier
100-TS Triode trarismitting tube VT-184 VR-90-30 Voltage regulator
VT-127-A EIMAC- VT-185 1299 Beam-power amplifier
100-TS Triode transmitting tube VT-187 5T5A Half-wave mercury-vapor
VT-128 1630, A-5588 rectifier 4
VT-129 EIMAC- VT-188 TE6 Duo-diode triode
304TL Triode transmitting tube VT-189 TF7 Twin triode :
VT-130 EIMAC- VT-190 THT Variable-mu r-f amplifier
250TL Triode transmitting tube vVT-191 WE-316-A U-h-f transmitting triode
VT-131 12SK7 Variable-mu r-f pentode VT-192 TA4 Triode detector-amplifier
VT-132 12K8 Triode-hexode converter VT-193 7C7 Pentode detector-amplifier
VT-133 12SR7 Duo-diode triode VT-194 37 Triode-hexode converter
VT-134 12A6 Pentode power amplifier VT-195 QMG-159, ;
VT-135 12J5-GT Triode detector-amplifier CK-1005 Full-wave gas rectifier
VT-135-A 1235 Triode detector-amplifier VT-196 6W5G Full-wave rectifier
VT-136 1625 Transmitting beam tetrode VT-197-A 5Y3-GT/G Full-wave rectifier
VT-137 1626 Triode transmitting tube VT-198-A 6G6-G Pentode power amplifier
VT-138 1629 Cathode-ray indicator VT-199 6SS7 Variable-mu r-f pentode
VT-139 VR-150-30 Voltage regulator VT-200 VR-105-30 | Voltage regulator
VT-141 WI-531 Half-wave vacuum rectifier VT-201 2516 Beam-power amplifier
VT-201C 25L6-GT Beam-power amplifier
VT-143 805 Triode transmitting tube vT-202 9002 U-h-f triode detector-ampli-
VT-14 813 Transmitting beam-power fier
amplifier VT-203 9003 U-h-f variable-mu r-f pentode
VT-145 573 Full-wave rectifier VT-204 HK24G U-h-f transmitting triode
VT-146 1IN5-GT Pentode r-f amplifier VT-205 6ST7 Duo-diede triode
VT-147 1A7-GT Pentagrid converter VT-206-A 5V4-G Full-wave rectifier
VT-148 1D8-GT Diode-triode-pentode power VI-207 12AH7-GT | Twin triode
amplifier VT-208 B8 Pentagrid converter
VT-149 3A8-GT Diode-triode r-f pentode VT-208-A 7B8-LM Pentagrid converter
VT-150 6SA7 Pentagrid converter VT-209 128G7 Semi“variable-mu r-f pentode
VT-150-A 6SAT-GT Pentagrid converter VT-210 184 Pentode power amplifier
VT-151 6A8-G Pentagrid converter VT-211 6SGT Semi-variable-mu r-f pentode
VT-151-B 6A8-GT Pentagrid converter vr-212 958 Triode a-f amp-oscillator
VT-152 6K6-GT Pentode power amplifier VT-213-A 6L5-G Triode detector-amplifier
VT-152-A 6K6-G Pentode power amplifier VT-214 12H6 Duo-diode
VT-153 12C8 spl Duo-diode pentodg VT-215 6E5 Cathode-ray indicator
VT-154 814 (GL) Transmitting beam tetrode VT-216 816 Half-wi:;ive mercury-vapor
: rectifier
=

12




RESTRICTED TM 11-310

.
VACUUM-TUBE CROSS-REFERENCE GUIDE — SIGNAL CORPS TYPE TO CO{V\MERGAL TYPE

L 3

. (CONT)
Signal Corps | Commercial Name Signal Corps | Commercial Name
Type Type Type Type
VT-217 o811 Transmitting triode VT-243 1203-A U-hf diode rectifier
VvT-218 EIMAC- VT-244 504G Full-wave rectifier
100TH Transmitting triode VT-245 2050
VT-219 8007 . Beam-power amplifier VT-246 918 Gas photocell
VT-220 EIMAC- C. VT-247 6AGT Beam-power amplifier
250TH Transmitting triode VT-249 CK-1006 Full-wave vacuum rectifier
-221 3Q5-GT Beam-power amplifier VT-250 Sylvania EF- )
VT-222 884 Gas triode (thyratron) 50 . H-f pentode amplifier
-223 1H5-GT Diode-triode VT-252 923 Vacuum photocell
VT-224 RK-34 Transmitting twin triode VT-254 304TH Triode transmitting tube
VT-224-A 'RK-34 spl Transmitting twin triode VT-255 WE-705-A
vT-225 WE-307-A Transmitting pentode VT-256 ZP-486
VT-226 3EP1/1806/ VT-259 829 U-f-h transmitting twin-beam
PI Cathode-ray tube power amplifier
VT-227 KR-7184 Tetrode beam power amplifier § vT-260 VR-75-30 Voltage regulator
VT-228 8012 U-h-f transmitting triode VT-264 3Q4 Pentode beam-power ampli-
VT-229 6SL7-GT Twin triode fier : .
VT-230 WE-350-A VT-266 1616 Half-wave rectifier
VT-231 6SN7-GT Twin triode vT-267 WL-578 *
VT-232 HY-E1148 U-h-f transmitting triode VT-268 128C7 Twin triode
VT-233 B6SRT Duo-diode triode VT-269 WE-T17-A
VT-234 HY-114B U-h-f transmitting triode VT-27T7 WL-417
VT-235 HY-615 U-h-f transmitting triode VT-280 RCA C-7063
VT-236 836 Half-wave rectifier vT-281 HY-145Z
vT-237 957 U-h-f triode detectozj-ampli- VT-286 832A U-h-f transmitting twin
fier beam.
VT-238 956 U-h-f variable-mu r-f pentode | yrp_og7 815 ot son.
VT-239 1LE3 Triode detector-amplifier - power amplifier
VT-240 WE-T10-A . VT-288 12SH7 H-f pentbde amplifier
VT-241 1201 U-h-f triode detector-ampli- VT-289 12SL7-GT Twin triode
fier
VACUUM-TUBE CROSS-REFERENCE GUIDE
COMMERCIAL TYPE TO SIGNAL CORPS TYPE
Commercial Signal Corps | Nanie Commercial Signal Corps | Name
Type Type Tyve Type
01-A vT-30 Triode detector-amplifier 2A3 VT-95 Triode power amplifier
1A3 H-f diode 2AP1 Cathode-ray tube
1A5-GT vT-124 Pentode power amplifier 2X2, 819 VI-119 Half.-wave vacuum rrectiﬁ er
1A7-GT VT-147 Pentagrid converter 3A4 Pentode power amplifier
grid converte 3A5 H-f twin triode
1C5-GT VT-125 Pentode power amplifier 3A8-GT VT-149 Diode-triode r-f pentode
1D8-GT VT-148 Diode-triode pentode power 3BP1 Cathode-ray tube
amplifier | 3CP1-S1 VT-248 Cathode-ray tube
1E5-GP NT-170 Pentode r-f amplifier 3EP1/1806-P1 | VT-226 Cathode-ray tube
1G4-GT Triode detector-amplifier 3LF4 VT-180 Beam-power amplifier
1G6-GT Twin triode 3Q4 VT-264 Pentode beam-power ampli-
1H5-GT VT-223 Diode-triode fier
114 Pentode r-f amplifier 3Q5-GT vT-221 Beam-power amplifier
1LC6 VT-17¢ Peptagrid converter 354 VT-174 Pentode power amplifier
1LE3 VT-23 Triode detector-amplifier 5BP4/1802-P4 | VT-111 Cathode-ray tube
1LNS VT-179 Pentode r-f amplifier 5RAGY Full-wave rectifier
IN5-GT VT-146 Pentode r-f amplifier 5T4 VT-114 Full-wave rectifier
1R5 VT-171 Pentagrid converter 5U4G VT_244 Full-wave rectifier
1R5 (loctal) VT-171-A Pentagrid converter 5V4-G VT-206-A Full-wave rectifier
154 vT-210 Pentode power amplifier 5W4 VT-97 Full-wave rectifier
185 VT-172 Diode-pentode 5Y3GT/G VT-197-A Full-wave rectifier ,,
1T4 VT-173 Pentode r-f amplifier 573 VT-145 Full-wave rectifier i
553972 O - 43 - 2 13

bR T e i T



T™M 11-310

REFERENCE DATA

RESTRICTED

ﬂ

VACUUM-TUBE CROSS-REFERENCE GUIDE — COMMERCIAL TYPE TO SIGNAL CORPS TYRE
(CONT.) *
Commercial Signal Corps Name Commercial Signal Corps | Name
Type Type Type Type
5Z4 VIT-74 Full-wave rectifier 6SR7 VT-233 Duo-diode triode
6AT Pentagrid Converter 6SR7-GT Duo-diode triode
6A8-G VT-151 Pentagrid Converter 6SS7 VT-199 :
6A8-GT VI-151-B | Pentagrid Converter 6STT V205 parigble mu I-¢ pentode
6AB7/1853 | VT-176 H-f pentode amplifier 6V6 VTo107 Bosmooron oo 6
6ACT7/1852 | VT-112 H-f pentode amplifier 6V6-GT VT-107-A Boam-oomor b oer
6AG5 Triode power amplifier 6V6-G VT_107-B eam-power amplifler
. Beam-power amplifier

6AGT VT-247 Beam-power amplifier BW5-G 196 -

A - VT Full-wave rectifier
6B4-G Triode power amplifier 6X5 VT-126 .

s Full-wave rectifier
6B7 VT-68 Duo-diode pentode 6X5-G VT-126-A .

X Full-wave rectifier
6B8 VT-93 Duo-diode pentode 6X5-GT VT-126-B .

. Full-wave rectifier
6B8-G VT-93-A Duo-diode pentode 6Y6-G VT-168-A .

. Beam-power amplifier
6C5 VT-65 Triode detector-amplifier 6Z4/84 VT_84 Full-wave rectifier
6C5-G VT-65-A Triode detector-amplifier K7 VT-257 -
6C8-G VT-163 Twin triode TA4 VT-192 Triode detector-amplifier
6D6 VT-69 Variable-mu r-f pentode 788 VT-208 .

PR Pentagrid converter
6ES5- VT-215 Cathode-ray indicator- °c7 193

. ) VT-19 Pentode detector-amplifier
6F6 VT-66 Pentode power amplifier TE6 VT-188 Duo-diode triode
6F6-G VT-66-A Pentode power amplifier 7 VT-189 e

. Twin triode
6F7 VT-70 Triode-pentode - THT 190 . :

Lo VT Variable-mu r-f amplifier
6F8-G VT-99 Twin triode 37 19 -

3 VT-194 Triode-hexode converter
6G5, 6U5 VT-98 Cathode-ray indicator 774 VT-181 Full-wave rectifier
6G6-G VT-198-A Pentode power amplifier 9EP1

" Cathode-ray tube
6H6 VT-90 Duo-diode 10 spl VT- - P

" P! 25-A Triode transmitting tube
6H6-GT/G VT-90-A Duo-diode 10,210 - VT-25 Triode transmitting tube
6J5 VT-94 Triode detector-amplifier 1246 VT-13 .

. X & -134 Pentode power amplifier
6J5-G VT-94-A Triode detector-amplifier 12AH7-GT 2 e

. . = ) VT-207 Twin triode
6J5-GT VT-94-D Triode detector-amplifier 12C8 spl VT-153 Duo-di

. ~15¢ uo-diode pentode z
6J7 VT-91 Pentode detector-amplifier 12c8 VT_169 Duo-diode pentode »
6J7-GT VT-91-A Pentode detector-amplifier ‘ pe
6K6-GT VT-152 Pentode power amplifier WX-12 vT-7 "Triode detector-amplifier
6K6-G VT-152-A Pentode power amplifier 12H6 VT-214 Duo-diode
6K7 ‘VT-86 Varidble-mu r-f pentode 12J5-GT VT-135 Triode detector-amplifier
6K7-G VT-86-A Variable-mu r-f pentode 1215 VT-135-A Triode detector-amplifier
6K7-GT VT-86-B Variable-mu r-f pentode 12K8 VT-132 Triode-hexode converter
6K8 VT-167 Triode-hexode converter 12SA7 VT-161 Pentagrid converter
BK8-G VT-167-A Triode-hexode converter 128C7 VT-268 Twin triode
6L5-G VT-213-A Triode detector-amplifier 128G7 VT-209 Semi-variable-mu r-f pentode
6L6 VT-115 Beam-power amplifier 12SHT . VT-288 Pentode h-f amplifier
6L6-G VT-115-A Beam-power amplifier 12837 VT-162 Pentode detector-amplifier
6L7 vT-87 Pentagrid mixer 12SK7 VT-131 Variable-mu r-f pentode
6L7-G VT-87-A Pentagrid mixer 12SL7-GT VT-289 Twin triode
6NT VT-96 Class B twin triode 12SN7-GT Twin triode
6N7-GT/G Twin triode 128Q7 VT-104 Duo-diode triode N
6Q7 VT-92 Duo-diode triode 12SQ7-GT Duo-diode triode
6Q7T-G VT-92-A Duo-diode triode 12SR7 VT-133 Duo-diode triode
6R7 VT-88 Duo-diode triode 22 VT-26 Tetrode r-f amplifier
6R7-G VT-88-A Duo-diode triode 24 VT-28 Tetrode r-f amplifier
BR7-GT VT-88-B Duo-diode triode 24-A * VT-28 Tetrode r-f amplifier
6SAT VT-150 Pentagrid converter HK24G VT-204 U-h-f transmitting triode
6SAT-GT VT-150-A Pentagrid converter HK24G VT-204 U-h-f transmitting triode
-6SC7 VT-105 Twin triode 25L6 VT-201 Beam-power amplifier
BSGT VT-211 Semi-variable-mu r-f pentode || 25L6-GT VT-201-C Beam-power amplifier
6SHT Pentode h-f amplifier 27 VT-29 Triodé detector-amplifier
6SH7-GT Pentode h-f amplifier 30 vVT-27 Triode detector-amplifier
68J7 VT-116 Pentode detector-amplifier 30 spl VT-67 Triode detector-amplifier
6SJ7 spl VT-116-B Pentode detector-amplifier 31 VT-31 Triode power amplifier
6SK7 VT-117 Variable-mu r-f pentode 32 VT-44 Tetrode r-f amplifier
6SK7-GT VT-117-A Variable-mu r-f pentode 33 VT-33 Pentode power amplifier
6SL7-GT VT-229 Twin triode 34 VT-54 Variable-mu r-f pentode
6SN74GT vT-231 Twin triode RK-34 VT-224 Transmitting twin triode )
65Q7 VT-103 Duo-diode triode 35, 51 VT-35 Variable-mu tetrode amplifier
6SQ7-GT Duo-diode triode 36-A, 36 VT-36 Tetrode detector-amplifier

!




RESTRICTED

T™M 11-310

VACUUM-TUBE CROSS-REFERENCE GUIDE — COMMERCIAL TYPE TO SIGNAL CORPS TYPE
(CONT) i
Commercial Signal Corps | Name Commercial Signal Corps |Name
Type Type Type Type
317, 37-A VT-37 Triode detector-amplifier 803 VT-106 Transmitting pentode
38, 38-A VT-38 Pentode power amplifier 805 VT-143 Transmitting triode
39 VT-49 Variable-mu r-f pentode 807, 807-A VT-100-A Transmitting tetrode beam-
40 vT-40 Triode voltage amplifier ) power amplifier
41 vT-48 Pentode power amplifier 811 vT-217 Transmitting triode
44 vT-49 Variable-mu r-f pentode 813 VT-144 Transmitting beam power
45 VT-45 Triode power amplifier amplifier
48 VT-63 Tetrode power amplifier 814 (GL) VT-154 Transmitting beam tetrode
47 vT-47 Pentode power amplifier 815 VT-287 Transmitting twin beam-
50 vVT-50 Triode amplifier power amplifier
EF-50 VT-250 H-f pentode amplifier 816 VT-216 Half-wave mercury vapor
51, 35 VT-35 Variable-mu tetrode amplifier rectifier
56 VT-56 Triode detector-amplifier 829 VT-259 Transmitting twin beam-
57 vT-57 Pentode detector-amplifier power amplifier
58 VT-58 Variable-mu r-f pentode 832 VT-118 U-f-h dual beam-power
59 VT-59 Pentode power amplifier amplifier
5 VT-75 Duo-diode triode 832-A VT-286 U-h-f transmitting twin
VR-75-30 VT-260 Voltage regulator beam-power amplifier
% VT-76 Triode detector-amplifier 833-A Transmitting triode
i VT-77 Pentode detector-amplifier 836 VT-236 Half-wave rectifier
8 VT-78 Variable-mu r-f pentode 837 | vr-a01 Transmitting tetrode
80 VT-80 Full-wave rectifier 838 Transmitting triode
83 VT-83 Full-wave mercury-vapor 841 VT-51 Transmitting triode :
rectifier 842 VT-72 Triode power amp/modulator
84/6Z4 VT-84 Full-wave rectifier 843 VT-73 Transmitting triode
89 vT-89 Pentode power amplifier 845 vVT-43 Triode power amp/modulator
VR-90-30 VT-184 Voltage regulator 850 VT-60 Transmitting tetrode
98" VT-84 Full-wave rectifier 851 VT-41 Transmitting triode
100TH VT-218 Triode transmitting tube 860 vVT-17 Transmitting tetrode
100TS vT-127 Triode transmitting tube 861 VT-19 Transmitfing tetrode
100TS mod VT-127-A Triode transmitting tube gg‘; spl g—gg '_}“rriode gg}pliﬁfrt a
VR-105-30 | VT-200 ator " ansmitting tetroce
HY-114B VT-234 Yj?llxt;g:rarrelgmrmtting.tﬂode 866, 866-A | VT-46-A Half-wave mercury-vapor
F-128-A Triode transmitting tube rectifier
VR-150-30 VT-139 Voltage regulator 869-A VT-39-A Half-:rgve mercury-vapor
207 VT-34 ‘Triode transmitting tube rectitier
211 spl VIA4-C Triode transmitting tube 872-A VT-42-A Half-wave mercury-vapor
211 VT-4-B Triode transmitting tube .
WE-215-A VTS5 Triode detector-amplifier 879, 2X2 VT-119 Half-\&fave vacuum rectifier
Eimac 250TH | VT-220 Triode transmitting tube 884 vT-222 Gas triode (thyratron)
Eimac 250TL | VT-130 Triode transmitting tube 918 VT-246 Gas photocell
Eimac 304TH | VT-254 Triode transmitting tube 923 VI-252 Vacuum photocell
Eimac 304TL | VT-129 Triode transmitting tube CW-931 vr-2 Transmitting triode
WE-307-A VT-225 Transmitting pentode 954 VT-120 U-h-f pentode detector-
WE-316-A | VT-191 U-h-f transmitting triode » amplifier
WE-350-A VT-230 955 vVT-121 U-h-f triode detector-
WE-371-A VT-166 amplifier
WL-441 VT-251 956 VT-238 U-h-f variable-mu r-f pentode
| Eimac 450TH | VT-108 Transmitting triode ~ 957 vT-237 U-h-f triode detector-ampli-
ZP-486 VT-256 fier
WL-530 vVT-122 Transmitting triode 958 vT-212 Triode a-f amp-oscillator
WL-531 VT-141 Half-wave vacuum rectifier CK-1005 VT-195 Full-wave gas rectifier
575-A VT-187 Half-wave mercury-vapor CK-1006 VT-249 Full-wave vacuum rectifier
rectifier HY-E-1148 VT-232 U-h-f transmitting triode,
WL-578 VT-267 1201 VT-241 U-h-f triode detector-ampli-
585, 586 VT-50 Triode amplifier ~ fier
HY-615 VT-235 U-h-f transmitting triode 1203-A VT-243 U-h-f diode rectifier
WE-705-A VT-255 1291 VT-182 Twin-triode amplifier
WE-T10-A VT-240 1294 VT-183 Y-h-f diode rectifier
WE-T17-A VT-269 1299 VT--185 Beam-power amplifier
800 VT-64 Transmitting triode 1613 VT-175 Transmitting pentode
801, 801-A VT-62 Transmitting triode 1616 VT-266 Half-wave rectifier T i
= 15
- ,m"‘“ 4% i . e

REFERENCE DATA
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VACUUM-TUBE CROSS-REFERENCE GUIDE — COMMERCIAL TYPE TO SIGNAL CORPS TYPE

(CONT) [
. Commercial Signal Corps | Name Commercial Signal Corps | Name
Type Type Type Type
1619 VT-164 Transmitting beam tetrode 2050 VT-245
1624 VT-165 Transmitting beam tetrode 2051 VT-109 Gas tetrode (thyratron)
1625 VT-136 Transmitting beam tetrode zssggg VV'?—igg
1626 VT-137 Transmitting triode KR7184 VT_227
1629 VT-138 Cathode-ray indicator = Tetrode beam-power ampli-
1630, A-5588 | VT-128 v . ~
1802P4 vT-111 Cathode-ray picture tube o g B o torode
1806-F1 vT-226 Cathode-ray tube 9002 VT-202 U-h£ triode detector-ampli-
1852, 6ACT vT-112 H-f pentode amplifier fier
1853, 6ABT VT-176 H-f pentode amplifier 9003 , VT-203 U-h-f variable-mu r-f pentode

16 ’
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™ 11-310

F RADIO RECEIVER AND TRANSMITTER

OPEN

A1l measurements {except to ground), are from
point indicated to battery connection panel,
tubes and batteries removed. All values are
ohms. Bottom view of socket.

All measurements and adjustments apply to BC-
148, BC-151, and BC-156. Frequencies shown in
parenthesis apply to the equipment whose BC
numbers follow. All other frequencies shown

quency Meter Set SCR-21i-(*) and receiver.
Allow them to warm up.

Set frequency meter and receiver dial to
3960 kc (4370 ke for BC-151 and 2640 kc for
BC-156).

Remove screw plug at back of apparatus box
marked RECE)VER COMPENSATING and ad Just C, to .
zero beat signal from frequency meter.’

BALANCING. AD JUSTMENT.

1. Remove the metzl screw plug at the back of the
apparatus box marked BALANCING.

Turn on receiver and set dial to 4360 ke
(6100 ke for BC-151 and 3040 ke for BC-156).
Connect a vacuum tube voltmater capable of
reading 0.05 volts alternating current across
the loop terminals (across antenna coil In
BC-156), receiver in oscillating condition .

TRANSMITTER COMPENSATING ADJUSTMENT.

I. Remove screw plug marked TRANSMITTER COMPEN-
SATING near the top at right-hand side of the
apparatus box.

Turn on recelver and transmitter, carefully
tune receiver to 4360 ke (5100 ke for BC-I51
and 3040 ke¢ for BC-156).

GENERATOR GN-35.
|. Adjustment.--Check the rating on the name piate
before connecting the generator to the BC-I48,
BC-151, or BC-156. The name plate rating which
is uppermost should be for 10 volts and 400
volts. If the rating is different, reverse the
name plate and adjust the generator as follows:
a. Connect the generator to the set with
Cord CD-103.
b Connect a d-c voltmeter capable of read-
ing 400 volts between pins 3and 4 at generator
socket. .

2. 5.

3.

4.

5.
6.

2.
3.

2.

2.

Al
measured between point
indicated and socket
$0-22,
¢D-103 removed and relay
closed by hand. Top view

BC-148 ,BC-151 ,AND BC-156 R
§

part of: SCR-13i, 161, Reference:
and 171, RESISTANCE MEASUREMENTS ™ 11-237
RECEIVER
DETECTOR IsT AUDIO QUTPUT
OPEN 2000
PHONE O~

CONNECTED

TRANSMITTER oscC

values are ohms

tube and Cord

apply to the BC-lu8, of socket.
: ADJUSTMI
RECEIVER COMPENSATING ADJUSTMENT. USTMENTS 0
1. Set up recelver for operation, turn on Fre- 4. Set frequency meter and receiver dlal to

4360 ke (5100 ke for BC-I51 and 3040 ke for

8C-156), and ad Just C, for zero beat.

Repsat 3 and 4 until receiver dial setting is

correct at both 3960 and 4360 kc (4370 kc and

5100 kc for BC-151, 2640 kc and 3040 k¢ for

BC-156).

Replace screw plug at back of apparatus box.
¥

Adjust loop (antenna for BC-156) tuning ca-
pacltor C, for maximum on VIVM.

Ad Just €, for minimum on VTVM.

Repeat J%eps 4 and 6 until no further change
is noted in VTVM reading.

Replace metal screw plug and remove VTVM. The
receiver is now adjusted for minimum radiation
from the osclilating detector.

Depress key and turn adjusting screw C, to
zaro beat transmitter with recaiver. The ﬁoop
(antenna for BC-156) circuit is now compensat-
ed for loss of capaclitance caused by discon-
necting the recelver while transmitfing.

c» Crank the generator at normal speed and

turn the VOLTAGE REGULATOR armature screw clock-
wise to increase or counterclockwise to decrease
the voltage until voltmeter indicates %400 volts
with transmitting key closed.
Care,--Grease bearings with WB grease, general
purpose No. 2, every 1024 operating hours.Bear-
ings are accessibleby removing the five screws
holding the projectionon right side ot genera-
tor housing, also the screws holding the two
diamond~shaped plates on left side of the gen-
erator.

—
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TM 11-310

RADIO RECEIVER AND TRANSMITTER BC-148, BC-151, BC-156 .

SCHEMATIC BC~148,BC-151 i
APPARATUS LEGEND VALUES IN PARENTHESIS APPLY TO BC-15i
Cl - CAPACITOR 300 puf (150 uuf). ‘
€2 - CAPACITOR 2 - 35 uuf.
€3 - CAPACITOR 2 - 35 puf, Re
C4 - CAPACITOR 2 - 35 uuf. s btor
C5 - CAPACITOR 2 - 35 uuf. oA
C6 - CAPACITOR 80 puf. 4. ~400v
€7 - CAPACITOR 0.001 nf. [ 10 _jr400v
8 - CAPACITOR 230 uuf. | TRANSTTER
€9 - CAPACITOR 0.0025 uf, ZIW;
€10 - CAPACITOR 0.0 uf.
Cl1 - CAPACITOR 200 puf (150 uuf).
012 - CAPACITOR 0.1 uf. jromm s L LS,
J - JACK. ;
LI - GRID INDUCTOR.
L2 - PLATE INDUCTOR. | :
L3 - TRANSMITTING REACTOR. ! ;
RI - RHEOSTAT, 10 OHMS.
R2 - RESISTOR, 6400 OHMS.
R3 - RESISTOR, 2 MEGOHMS. 1
R4 - RESISTOR, |.! OHMS. ; Yerorn
BATTERY_GONNECTIONS | [T Rea
. e Green .
gﬂ;’é?;::nr SHIELDED cONX. SHIEL p}
~ BATTERY
i COMPARTMENT,
.; l I BOX PANEL E“L
FILjﬂ[NT cyrouT SWIT?:‘;‘?
SCHEMATIC BC-156
APPARATUS LEGEND
Cl = CAPACITOR, 350 .uf. ]
€2 - CAPACITOR, 2 - 35 uuf.
€3 - CAPACITOR, 2 - 35 uuf. "
C4 -~ CAPACITOR, 2 - 35 puf. —,
€5 - CAPACITOR, 2 - 35 puf. S
€6 - CAPACITOR, 90 puf. 2 o0v
C7 - CAPACITOR, 0.001 uf. =ECr_[*H00v
€8 - CAPACITOR, 330 puf. mmsmrrs&
€9 - CAPACITOR, 0.0025 uf.
€10 - CAPACITOR, 0.0} uf.
Cll - CAPACITOR, 200 uuf.
C12 - CAPACITOR, 0.1 uf.
J - JACK.
LI - GRID INDUCTOR.
L2 - PLATE INDUCTOR.
L3 - TRANSMITTING REACTOR.
LH - ANTENNA INDUCTOR. .
Rl - RHEOSTAT, 10 OHMS. .
R2 - RESISTOR, 6400 OHMS.
R3 - RESISTOR, 2 MEGOHMS.
R4 - RESISTOR 1.1 ONMS. = Yeliow
7T5 RY CONNECTIONS -~ Green
Mrr:krf """""""""""" -
"’M THENT SHIELD
~
]
1
............ =
Filament curour swiren
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RADIO RECEIVER BC-186

pPart of: SCR-178, 179 Reference: TM [1-23i
VOLTAGE MEASUREMENTS

Filament current is 0.25 amp; Plate is 7 ma. Voltages
are to chassis, except for fil. Voltages are as follows:
Tube Use Fil. Pins Plate Bias Sc. Grid

1 to ¥ Pin 2 Pin 3 Pin 3

or Cap
¥T-54 R-F Stage 2.0 90 -3.0 67%
VT-84 Detector 2.0 varies cmma -——
VT-27 1Ist Audio 2.0 90 -4.5 - VT-27
VT-27 2nd Audio 2.0 90 4.5 — RMA-=30 . =
Tube socket terminals, bottom view

ALIGNMENT : The radio frequency circuits of the

receiver may be aligned on any incoming signal, but
ad justment of the detector circuit requires an ac-
curately calibrated signal generator, Set regen-
eration control at its optimum point (according to
received signal), Set FREQUENCY dial at highest
frequency and ad just the trimmer capacitor 03 (mount -
ed inside the radio frequency coil shield) by turn-
ing the screw at the top of coil T (see fig. I)
for maximum signal. The adjustment of the detector

F

trimmer capacitor C, at the top of coil Ty must be
performed carefully”and with a signal whose fre-
quency is accurately known, Adjustments should be
made with the input to the receiver connected to
its normal antenna through the shielded cables pro-
vided in Chest CH=-38. Use a nonmetallic screw
driver, otherwise incorrect alignment may result at
the higher frequencies. Adjust Cp for max. signal.

Audio Frequency
Amplifier Tube VT-27 —

Ry Grid Leak Resistor —

Cq,Crid Capacitor — |

Cp Trimming Capacitor —

Ty Detector Coil —~

Audio Frequency
Amplifier Tube VT-27

Detector Tube VT.54

Ci Tuning Capacitor, —
2 Unit

Ty Radio Frequency —|
Coil

Ca Trimming Capacitor —_

Radio Frequency
Amplifier Tube VT-54

e e T
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RADIO RECEIVER BC-186 ”

LOCATING TROUBLE .

b}
_Since this receiver is operated from batteries. WEAK RECEPTION: NO REGENERATION:
in any case of defect all batteries should be 1. Check capacitor Cg for possible open cir-
checked and replaced if 25 percent under rated cuit.
voltages. Batteries should again be checked after 2. Check resistance of regeneration control RY
receiver trouble is eliminated and normal operat- for open circuit.
ing conditions are restored. |f the complaint is 3. Check Rg and Rg for possible open circuit.
a short which runs batteries down quickly, do not 4. Check capacitor C; for possible short,
replace batteries uptil short is located and reme-
died. The following are major symptoms with NOISY RECEPTION: DISTORTION:
possible causes: I. Check resistor Rg for possible open, when
) signals are distorted.
NO SIGNAL: 2. When reception is noisy, check slider con-
{. Check tubes. tact in volume control Ry. Also, check re-
2. Check audio transformer T3 for open orshort. gensration control Ry contact.
3. Check capacitor Cg for possible open. 3. Check capacitors Cy, Cg. and C)o for partial
4. Check resistor Rg for open circuit. } or intermittent breakdown.
5. Check Rg (volume control) for open circuit. ’
6. Check capacitors Cg and C|g for possible FADING SIGNALS:
short. I . Make sure that condition is not due to loca-
7. Check slider contact in regeneration control tion or faulty antenna.
Ry for open or poor contact. ) 2. Check slider contact in regeneration control
8. Check primary winding in coil Ty for possi- Ry
ble open circuit. 3. Check slider contact in volume control Rg.
9. Check capacitor Cg for, possible shorted .|

«f section.

SCHEMATIC DIAGRAM

\ ]
\
Y a : [
I
N
O—
8P
ger kd,}
Ce
11 some BC-186 recervers, !
a Lerminral Srrip @5 Shown == +00v6RL +67F v BLAE =
Defowm, 15 employed rsreed F Ao ~
of' a plug recésiecle. ——] o .
T~ =TT 1
1O O [OIN®) QO R

~A~BHC BLACK
~INGREEN

S0
FRONT VIEW

APPARATUS LEGEND

C, CAPACITOR CA-233, TUNING, 2 UNIT, 138 uuf EA T, COIL C-135, (& R.F. R4POTENTIOMETER, RS-107, REG CONTROL, 10C000 21
C, CAPACITOR CA-253, TRIMMING, 75uuf MAX T, CoiL C-134, DETECTOR Rg RESISTOR /S-128, 10000 Q

Cy CAPACITOR CA-253, TRIMMING, 75uuf MAX Ts TRANSFORMER  C-65, A.F. Re RESISTOR RS-148, 200000 0

C4 CAPACITOR CA-218, GRID, 150 smf Ts TRANSFORMER  C-124, OUTPUT R, RESISTOR RS-149, 40000 O

C5 CAPACITOR CA-197, COUPLING, .O\uf S, SWITCH SwW-116, FIL ’ RgRESISTOR RS-150, 100000 Q

Co CAPACITOR CA-153, BY-PASS, 25Quuf S, SWITCH SW-105, ANT Ry RESISTOR RS-134, { MEG

CyCAPACITOR CA-234, BY-PASS, Luf So SOCKET 50-34, JiJACK JK-30, HEADSET

Gy CAPACITOR CA-184, BY-PASS, 3 UNIT, .| uf EA R; RHEOSTAT RS-106 BP BINDING POST TM-I52

Co,Cio CAPACITORS CA-243, BY-PASS, .Suf R, RESISTOR RS-142, GRID LEAK, 2 MEG V VOLTMETER I1S-H7

R; POTENTIOMETER, RS-144, VOL CONTROL, 500000 0

2
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RADIO TRANSMITTER BC-187-(*) i

BC-187-(*) = BC-187, BC-187-A
Part of: SCR-178, 179 VOLTAGE AND CURRENT MEASUREMENTS Reference: TM 11-231 |

Measurements are made with switch in TONE, CW or VOICE
positions, Refer to Fig. % and note position of resistor
Rg. High voltage to the pwr., amp. may be measured across
this resistor. Measure screen voltage between ground and
#2 terminal of the VT-55 socket. Measure oscillator vol-
tage between Ry (side connecting tp tap on osc. inductor)
and ground. Use 1000 ohm/volt voltmeter for measurements.

Measure current with the meters in the transmitter. Be

sure the meter switch isin Ip Position, for current read- th;r-T?SPE RJI.TSSPE
ings, and the transmitter is adjusted properly for TONE, Y! Y

cw (key shorted), or VOICE operation. 10 865
Switch M.0. Pwr. Amp. Pwr. Amp. P] ate R.E. Fig. 1.

Posit. Plate Plate Sc. G. Current Amps. . .
W 450y 500V 125y 75ma 1.0 amp. Tube socket iermmuls,A bottom view
TONE $450v 500V 70ma .85 amp.

YOICE 450y 500vY 65ma .83 amp.

CALIBRATION DATA. A frequency calibration chart mounted on the cover of the operating chest is
sypplied for setting the transmitter at the desired operating frequency. 1If recalibration should
be necessary, adjust the transmitter with Frequency Meter SCR-21i-(*) set to a frequency near high
end so that its output beats against the transmitter's output in a nearby receiver. Adjust
trimmer €, (fig. 2) for zero beat.

LOCATING TROUBLE
For further servicing notes, see data given for NO RADIO FREQUENCY OUTPUT: ALL VOLTAGES PROPER.

the BC-188 Modulator, ). Poor tubes (low emission).
NO PLATE VOLTAGE. 2. Check SEND-REC Switch for -contact failure.
1. Check generator output. 3. Damaged capacitor. Check C I?‘and cs(refer
2. Check connector contacts and cables. to schematic).
3. Check bypass capacitor Cyy s 4, Check RF meter for possible damage.
NO FILAMENT VOLTAGE. 5, Check for defective key circuit,
i. Check generator output. 6. Check for poor or no contact through plate
2. Check filament bypass capaciter. current cord (from Modulator).
L3 ANTENNA COUPLING COIL
L, POWER AMPLIFIER
TANK INDUCTANCE — )
o
13) ©
S, ANTENNA SEND-
POWER AMPLIFIER TUBE—| ~ RECEIVE SWITCH
vVT-38% X :
C¢GRID COUPLING CAPACITOR — o i C3; BY- PASS CAPACITOR
o
™
Cs BY-PASS CAPACITOR—— 0 Q A AMMETER
C7 MASTER OSCILLATOR Cea ANTENNA TUNING
8
TUNING CAPACITOR = CAPACITOR
L; MASTER OSCILLATOR @
TANK INDUCTANCE— ° L4ANTENNA LOADING
colL
C4 MASTER OSCILLATOR—
TANK CAPACITOR v C,,TRIMMER CAPACITOR
C, BY-PASS CAPACITOR ™ / o)
Ci GRID BLOCKING
o CAPACITOR
o o "

MASTER OSCILLATOR TUBE
vT-25

Fig. 2.—Transmitter chassis, top.

— — ‘ *

1
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RADIO TRANSMITTER BC-187-1{*} -

. - anr
vT-25
1 CTP
— ’5 =
-I: L <
’J OANT
%R —C. = E‘
<% = Qere
14Cn
l =
= CONTROL
A\/V;:V\,‘ Re e
[ :
cl;/ " v g
-
o (B é ) 3G Fig. 3.——Schematic
ney S?m GRID —transmitter.
APPARATUS LEGEND
A AMMETER 15-84 Cg CAPACITOR CA-183, 0.01 wuf. Ry RESISTOR RE-i37, 25,000 ohms.
Cl CAPACITOR CA-206, 0.0001 wf. clO CAPACITOR CA-i183, 0.0( uf. R2 RES1STOR RS-137, 25,000 ohms.
Cy CAPACITOR CA-208, 0.0i uf. C|l CAPAC!ITOR CA-i183, 0.0i uf. R3 RESISTOR RS-137, 25,000 ohms., e -
C3 CAPACITOR CA-208, 0.0t wf. ch CAPACITOR CA-230, 10-70 uuf. R4 RESISTOR RS-136, 3,000 chms.
Cy CAPACITOR CA-227, 0.000175 uf. tCjp CAPACITOR CA-363, 6-75 uuf. R RESISTOR RS-136, 25,000 ohms.,
C5 CAPACITOR CA-176, 0.005 uf. 'CIS CAPACITOR CA-2u5, .0 uf. t Rg RESISTOR RS-23%, 15,000 ohms.
Cg CAPACITOR CA-207, 0.00025 uf. LI M.0. TANK. INDUCTANCE. Rg RESISTOR RS-88, 250,000 ohms.
tCg CAPACITOR CA-334, 0.00025 uf . L2 P.A. TANK INDUCTANCE. Sy SWITCH, ANT. SEND-REC.-
Cy CAPACITOR CA-228, 385 uuf. max. L3 ANT. COUPLING COIL. 50, SOCKET, 50-22, POWER.
tCy CAPACITOR CA-260, 395 puf. max. Lu ANT. LOADING COIL. J' JACK JK-24, PLATE CURRENT
vca CAPACITOR CA-229, 285 puf. max. 1 BC-187-A only
Ry MASTER OSCILLATOR w&(
PLATE RESISTOR—\N
R, GRID LEAK RESISTOR———] J, PLATE CURRENT JACK .
C,, BY PASS CAPACITOR ~ Cs BY PASS CAPACITOR
R, GRID LEAK RESISTOR ——
Cy BY PASS CAPACITOR
R; SCREEN GRID RESISTOR—
Cw BY PASS CAPACITOR — R; KEYING RESISTOR
SO, POWER SOCKET
R¢ RESISTOR
Fig. 4.—Transmitter chassis, bottom. ﬁ
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RADIO MODULATOR BC-188-(*) §

BC-188-(*) = BC-188, BC-188-A

Part of: SCR-178, 179

VOLTAGE AND CURRENT MEASUREMENTS

Since this modulator is a departure from the
conventional in that the modulator tubes are em=-
ployed as a varying resistance in series with the
screen grid of the power amplifier stage, specif-
ic values of plate voltage and current for the
modulator tubes cannot be given. When the trans-
mitter is operated on CW, the modulator is not em-
ployed. When on VOICE or TONE, a 1000 ohm per
volt voltmeter (0-300 volts) may be employed for
determining whether a varying (more constant on
TONE) voltage appears across the terminals marked
" « SCREEN GRID + "

MODULATION ADJUSTMENT

To minimize voice distortion, and toinsure max-
imum percentage modulation the following procedure
is followed: First, adjust ANT. COUPLING and ANT.
TUNING controls, with selector switch in CW posi-
tion and key depressed, for maximum RF output.
The antenna meter should indicate between 0.5 and
1.0 ampere, and the meter onthe modulator between
70 and 90 milliamperes. Then set the selector
switch for VOICE, slide the button on the trans-
mitting key to VOICE position and plug the micro~
phone into the jack on the modulator. By turning
the MOD BIAS knob onthe modulator, reduce the ANT
CURRENT to about one<half the value obtained on
CW. Do not retune antenna controls., This adjust-
ment applies for VOICE and TONE modulatign,

Reference: TM i1-231

LOCATING TROUBLE

NO TONE/VOICE MODULATION:
(a) Damaged buzzer.

(b) Improper input voltages (check batteries).

(c) Shorted or open resistor or capacitor; check RI,
Ci, and €2. Check R3, C5, and CI3.

(d) Open (T1) microphone transformer.

(e) Defective switch contacts.

T
Hy q D[U
C < 1
vT-27 L _ <k p Rp
. - I
Rg R
)
Q) © ca
Ca —— . Rg
Sq
S2
vT-27
1R S3
A
AMMETER
e = A Re
3
4

P'E, 'E,(i

Ji

D |
)
|
i
!
J
DI
5
=
)

D——o H vT-27 vT-27
T g‘ ;‘2 R
) A ]
e G >
S.G F F
—o - VT-27 RMA TYPE 30

Tube socket terminals,
bottom view

APPARATUS LEGEND

R7 A - AMMETER

IS-118  PLATE CURRENT
Ci- CAPACITOR  CA-209 19uf
C2- CAPACITOR  CA-177-A ,Suf
C3- CAPACITOR  CA-IT7-A .54uf
M| - INTERRUPTER BZ-7-( ) AUDIO TONE
< Ji = JACK JK-23 MICROPHONE
2 R - RESISTOR  RS$S-88 250,000 N
o Rz- RESISTOR RS-88¢ 250000 N
+ < R3- RESISTOR  RS-145 90 QN
R4~ RHEOSTAT RS~-I106 FILAMENT i0 QL
A [C Rs- RESISTOR R$-146 40000
CIRCUIT DIAGRAM R3 S2. /=0 + Rs RESISTOR RS-235 3000 N
oo B Rg RESISTOR RS-147 30000
S3 o CONT t Rg- POTENTIOMETER RS-229 5000 N
my—j—-i Ry~ RESISTOR $$-230 25000 N
B ! H Si~ SWITCH SW-117  TONE C W VOICE
§%”f7;:° ! S2 = SWITCH SW-160 METER
- ] | S3-PUSH BUTTON SW-1I5  METER
'6 T ! S4 - SWITCH SW-105  FILAMENT
pLAT%- 2/ ] Ti - TRANSFORMER C-107 MICROPHONE
CURRENT t BC-188-A ONLY

F




T™ 11-310

RADIO RECEIVER BC-189-(*) i

BC-189-(*) = BC-189 and BC-189-A

Part of: SCR-177, 177-A, 180,
188, 193, 209 and SCR-210.

VOLTAGE MEASUREMENTS

Measured with a {,000 ohms/v voltmeter. Variatioﬁs of 0% from values given may be tolerated.

Al measurements made with tubes in sockets.
ment made with switch set for CW operation.

Asterisk (*) preceding avalue indicates measure-
All other values secured with switch on MANUAL.

t Plate to Screen grid Cathode to ground :
Stage ground to ground (control grid bias) Filament
Supply voltage 12.0 V 4.0 v 12,0 v 4.0V 12.0v 4.0V I12.0V I4. 0V
Ist r-f amp. VT-49 194 227 84 9% 2.8 3.5 5.6 6.5
Ist det. VT-49 180 221 81 94 6.8 8.3 5.8 6.7
HF osc. VT-36 80 92 80 92 5.1 6.2 5.4 6.5
Ist i-f amp. VT-49 194 227 '8y 96 2.8 3.4 5.8 6.7
2nd i-f amp. VV-49 194 227 84 96 2.8 3.4 5.4 6.4
2nd det. VT-36 58 64 - - 0.0 0.13 5.9 6.9
8.F.0. *93 *108 *93 *108 *y.4 *5.4 5.8 6.9
VT-36
Audio amp. VT-38 184 243 195 227 24,0 27.0 5.4 6.4
ALIGNMENT
EQUIPMENT NECESSARY and plug. .
. 2. Set the signal generator to 470 k¢ for the
Signal Generator 1-72-(*) or equivalent BC-189; 850 k¢ for the BC-189-A,
Cord with Plug PL-55 . 3. Adjust signal generator output control for
Output meter lowest level which will provide a satisfac-
Dummy antenna, {00uuf fixed capacitor tory reading on the output meter. Use mod-
Carbon resistor, 100,000 ohms ulated output from signal generator.
Set of alignment tools ‘4, Set receiver selector switch to MANUAL and
Pair headphones the YOL control to maximum.
5. Using proper alignment tool, adjust trim-

INTERNEDIATE FREQUENCY ANPLIFIER

Before aligning the i-f or any other portion

of this receiver, check the accuracy of the
1=72-(*) signal generator by "zero-beating” its

output against that of an SCR-211-{*).

(This

calibration testis outlined in previous pages.)
Allow the signal generator (and SCR-211-(*),
when using for calibration check) to warm up
for at least 10 minutes before use,

Disconnect grid cap connector from lst de-
tector tube. Connect signal generator to
the grid cap of this tube through the 00
uuf fixed capacitor., Also, connect the
100,000 ohm resistor from the grid cap of
the tube to chassis. Connect output meter
to one of the audio jacks by means of cord

mers on 2nd detector transformer L6 (fig-
ure 2) for maximum response on output
meter, Output meter should be set to scale
which will produce half-scale deflection,
and signal generators output reduced as i-f
stages are brought into alignment and re-
ceiver's output increases, Align 2nd i-f
transformer FLS) in a similar manner, Fi-
nally, adjust fst i-f (L4) trimmers. Re-
peat this procedure, as outlined, beginning
with L-6 and terminating with L-4, to insure
proper peaking.

BEAT FREQUENCY OSCILLATOR ADJUSTMENT

'l

Switch signal generator from modulated out-
put to c-w output and set receiver selector
switch to Cw,
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RADIO RECEIVER BC-189-(*)

[ ==

ALIGNMENT (cont) 5

2. Adjust capacitor Ci2 until a satisfactory
beat note (approximately 800 cycles) Is
heard in the phones.

Remove signal generator lead from grid cap

of Ist detector tube, also dummy capacitor .
and resistor. Restore grid cap lead to

grid of tube. 3
H-F OSCILLATOR AND 1ST DETECTOR ALIGNMENT

}. Connect signal generator to antenna post
through a 100uuf capacitor. Ground signal
generator output cable to ground of re-
celver. Remove both screw plugs on the
coil set., Output meter remains as connect-
ed for i-f alignment.

3.

2. Set the receiver tuning dial to a callbra-
ted frequency on the high end of the coil
range. For example, using coil set C-i48-A,
- W400 kc.

3. Set signa) generator to this same frequency

(4400 kc) with modulated output.

§.

5.

6.

7.

Ad just h-f oscillator trimmer Cg for maxi-
mum peak in output meter. This trimmer is
to the right of the coil set handle.

AdJust lst detector trimmer Cg for peak In
output meter. This trimmer is located be-
hind the coil set handle.

Repeat these ad justments to lnsure maximum
peaking on each.

Retune recelver to a calibrated frequency
Just inside low range of coil set. For ex-
ample, with coil set C-i48-A, 2700 kc.

Set signal generator for modulated output
on this same frequency.

Modulated signal should be heard in the
phones plugged into the receiver. Vary fre-
quency of signal generator 2 kc each side
of original setting. |If note is heard
within this variation, alignment is satis-
factory; If heard beyond 2 kc extremes -
alignment process should be checked.

PARTS DIFFERENCES IN BC-i89

c
c:f:] Capacitor CA-195 -0,15 uf,0,05 uf
ci5) ver section.
cl6 .
0,7] - Capacitor CA-195 -0.15 uf,0,05 uf
c1g! per section.
g;g} Capacitor CA-195 =0.15 uf,0.05 uf
’ c21] vper section.

AUDIO-FREQ. AMP,
7 VT-38

2% DETECTOR
VT-36

FIXED FREQ. OSCILLATOR
TUNED CIRCUIT :.:1
12

2%° INT. FREQ.
TRANSFORMER L3

15T INT. FREQ.
TRANSFORMER L4

RECEPTACLE FOR
PLUG-IN COIL SET

REMOTE CONTROL
SOCKET

22
€23
c24
€25
C26

€33
c3u

BOTTOM VIEW
LOCATION OF PRINCIPAL COMPONENT UNITS

Fig. 1

} Capacitor CA-195 -0,15 uf,0.06 uf
per section.

Capacitor CA-248.C25 -0.05 unf,

€26~-0.2uf., €26 = C34 (in 189-A)

in circuit.

Capacitor CA-248,033-0.2 unf,
} caw-o.06uf. €34 = €35 (in 189-A)

in circuit diagram,

FIXED FREQ. OSCILLATOR
vy-38

2% INT, FREQ.
vT-49

18T INT. FREQ.

vT-49

VAR. FREQ. OSCILLATOR
vT-36

CAPACITORS

28, C26 -

15T DETECTOR M
VT-49

R.F. AMPLIFIER
VT-49

POWER SUPPLY
SOCKET

S
e ——

2
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RADIO RECEIVER BC-189-(*)

F

)

LOCATING TROUBLE

All troubles listedpertain to receiver proper.
1t is assumed that power supply, cord connectors,
plugs and all tubes have been checked and found
satisfactory.

Receiver "Dead" - No Signals.--First, attempt
to locellize stage where defect exists and which
may cause complete receiver to be inoperative, For
quick approximate locating of the trouble, touch
the grid caps of the various tubes in successive
stages beginning with the power or yT-38 stage and
down to the first r-f stage. A distinct click or
thud should be heard when the grid cap is touched.
When a stage is reached where this procedure does
not produce the desired click, further checks
should be made of the circuit components within
that stage. Voltage and resistance tests will
then rapidly .indicate whether a defective resistor
or capacitor Is at fault.

) 1f noclick or 1ife Is indicated when the
YT-3G power tube grid is touched, check thefollow-
ng:

. Open or short-circuited output transformer
T

DIAL ILLUMINATING LAMP
NEON LAMP Uz —— / [

TUNING DiaL

2. No plate supply to receiver tubes due to

shorted capaclitors Cgy and/or Cag.

3. Rg open clrcuited, removing phste voltage
to h-f oscillator tube and making this
stage (and complete receiver) dead.

Weak Signals:

. Check all cathode biasing resistors, and
cathode by-pass capacitors.

2. Check grid-return decoupling capacitors
Cig and Cyy for possible open circuit.

Distorted Si'gnals :

I. Check for possible leaky Cgq capacitor.
2. Check for open-circuited resistor, either

K's or Rl-,o

Noisy and Fading Recéeption:

|. if location and antenna installation are
not at fault, check volume control Ryg for
bad wiping contact or worn resis&ance
element. )

2. Check capacitors in stage in which noise
is localized for possible intermittent
clrecuit or for leakage tendencies.

RELAY RL {LOOP ANT)

ANT. GND. LOOP.
BINDING POSTS

ANTENNA
ALIGNING CAPACITOR

Y

CONTROL-ANT, B
ALIGNING CAPACITOR SPLINE FOR REMOTE
TUNING CONTROL O CONTROL SHAFT
3 GANG CAPACITOR L)E

€ €2 Cs q

HANDLE OF PLUG IN
COIL SET

AUTO-MANUAL C.W,
SWITCH CONTROL

he___R-F AMPLIFIER
vT-49

@\\_I“ DETECTOR
vT-49

LOOP-ANT, < 'I| S}
SWITCH S - VA%SES'!EQUENRCY
TRANSFORMER L. S LLATO! .
2% DETECTOR — o [So ) vT-30 -
b b S|
TRANSFORMER T, .S 187 INT. FREQUENCY
®
OUTPUT C-124 VT-49
FILAMENT SWITCH Sz B ‘

2%e DETECTOR VT-36
VOL. CONTROL

k. 280 INT. FREQUENCY
vT-49

R
POTENTIOMETER Ryy ©o @ | FIXED FREQUENCY
AUDIO FREQ. AMPLIFIER OSCILLATOR
vT-38 vT-36
TOP VIEW

LOCATION OF PRINCIPAL COMPONENT UNITS ’

Fig. 2
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RESTRICTED

RADIO TRANSMITTER BC-AA-191

™ 11-310

Part of: SCR i77-B Reference:
(87-A. 188A, 198-(%). VOLTAGE MEASUREMENTS TH 1800
VOLTAGE CHART )
(Using 1,000 ohms/volt, or higher, voltmeter)
Yolts approx. Where measured | Groumd polarity s;o‘g'lsﬁlo%c" Notes
Sp. Amp. plate 425 sA(t’d\(I;EZElphte; Minus VOICE
Sp. Amp. grid Across capac-
bias ) 35-140 itor 53 Plus VOICE
Across capac- ,
Mod. grid bias 72-75 iter 35 Pius VOICE
Terminal 61 of TONE
Socket $0-39 or
Plate supply 1,000-1,100 and ground Minus VOICE
Across resistor
Keying 150 20 Plus Any Keying relay 24 open.
Yoltage is a.c.; fre-
:rm of S:. 55 quency should be 600-
. , o groun 1200 cycles. Volt
Sige tome: 28 across an’ TONE  |is higher on C.W. than
" 8,000 ohm or on TONE. Use output
Position 4 17.5-30 resistor — C.W. meter.
Measure with micro-
From terminal phone disconnected
f frcuit. PL-
Nicrophone Y 22 of PL-64 disconnectsd. orrfgn
supply to ground Minus VOICE  [switch at, ON.
RESISTANCE MEASUREMENTS
The first twocharts below give resistance meas- starting with No. |. (See fig. | BC-19/-(*).)

urements from the various.pins on the connector
board located at the top of the tuning unit re-

ceptacle on the front of the transmitter.

The

tuning unit must be reamoved for access to the
board. Pin numbers are counted from left toright,

The third chart gives resistance to ground frem
tube socket pins (see fig. % BC-|9I~(*) for pin
locations ). Resistance valuss within |5% of these

indicated are satisfactory.

RESISTANCE TO GROUND
Pin_No. i 2 3 4 5 6 7 - 8
Ohms _ Open | | meg | Open | 0.1 or. 0,08 meg | Open 0.18 or ,055 meg| Open | | meg
NOTE: Some sets issued give readings of 0.l meg from pin No, 4 to ground, others give 0,03

meg due to use of a different size resistor 20,

pin No. 6 is 0.13 meg on some sets and 0.055 meg on others.

PIN TO PIN RESISTANCE (Ohms unless otherwise indicated)

Likewise, resistance to ground from

Pin to pin | 2 3 4 5 [ 7 8
1 0 Open Open Open Open Open Open Open
2 Open 0 Open | meg Open | meg Open 190
3 Open Open 0 Open Open ‘ Open Open Open
§ Open | meg Open 0 Open 35,000 Open | meg
5 Open Open Open Open 0 Open Open Open
6 Open | meg Open 35,000 Open 0 Open | meg
7 Open Open Open Open Open Open - 0 Open




TM 11-310 RESTRICTED
RADIO TRANSMITTER BC-AA-1N
RESISTANCE MEASUREMENTS (cont) E

RESISTANCE FROM TUBE SOCKET PINS TO GROUND

Socket pin marking
Tube P 1 g~ F
M. 0. yT-4-8 | meg 160 ohms 0.1l or 0.04 meg 0. ohms
P.A, VT-4-B i meg 160 ohms 0.13 or 0.055 meg 0. ohms
Mods . vT-4-B | meg 160 ohms 108,000 ohms 0. ohms
Sp. Amp. V1-25 | meg 2_ohms 0.1 or 0.03 meg 155 ohms

NODULATOR PLATE CURRENT. Observe TOTAL PL. CUR-
RENT reading when changing from C.W. to VOICE and
impressing normal speech modulation. An average
of 100 to 125 ma. should be obtained for sustain-
ed speech tones. With no modulation, a 20 ma.
higher reading should be obtained than for C.W.
operation. First adjust MOD. BIAS control 7 to
secure correct current reading for no modulation.
Then ad just INPUT LEVEL control for proper cur-
rent reading on sustained modulation.

. N.0. PLATE CURRENT. oObtained by reading TOTAL
PL. CURRENT meter with power amplifier and speech
amplifier tubes removed. Set selector switch to
C.W. Meter reading should be 30-75 milliamperes,

TM-AA-/60

76 -7.:\ _}
} ...... Z-”pb ) |
I Sy o :
[ Vi
: oo |
| \@ @ > |
[ 2 |
| |
It i I
52-_ G Juneznon Bax __| _rransmtter LS |

SCHEMATIC DIAGRAM, RADIO CONTROL BOX BC-AA-192
AND JUNCTION BOX TM-AA-i60

*The alternate values indicated depend on the resistance of resistor 20 (see note above).

CURRENT MEASUREMENTS

_ depending on frequency of opsration.:

POWER ANPLIFIER PLATE CURRENT. Determined by
subtracting the sum of the currents drawn by the
master oscillator and speech amplifier from the
total plate current on C.W. Result should be |00
te 150 milliamperes, with full antenna loading.

¥.0. GRID CURRENT. Measured by connecting a d-c
milliammeter in series with resistor 4.
should be between 20 and 35 milliamperes.

P.A. GRID CURRENT.
milliammeter in series with resistor 12. Correct
value is 6.5 to 9,0 mi)liamperes when control
C PA TUNING is resonated properly,

For notes on LOCATING TROUBLES, referi to
BC-191=(*) which is similar in electrical design.
When referringtothese notes, be careful of ref-
erence numbers given, since the reference numbers
for the BC-AA-19] are different.

NT!
['] ACIBRATION CHAI

LOCATION OF MAIN CONTROLS, AND FILAMENT
ADJUSTING CONNECTION BOARD

Reading

Measured by inserting a d-¢’

7 yrerrieery :
56 RECEIVER CONTROUEE ‘5"“"""3““ 1MOD BiAS
CKT. SWITCH| }— 210
[Trav-1a.2v.
WRENCHES SWITCHES

-
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RADIO TRANSMITTER BC-AA-191

)

SCHEMATIC

ANT. TUNING
UNIT

P42,

e e _———

: « F3¢357B3 = ="~~~ T
TUNING UNIT TU-AA-6 ] ANTy  gE e - 37 ¥ 73 REC AT \rons
[ 1T X e 'Y [_ 5 1
- — l € | ANT |
/ ISWITCHING |
|

| RELAY

i
%/55:

|
|
[
|
-'sq :
J

ANTENNA
TUNING UNIT

R -

>
>

5000000l
W

<
<

SWITCH 29 IN » H
TONE POSITION W, aqf

30,000 . 2w




RESTRICTED

™ 11-310

| =

RADIO TRANSMITTER BC-191-(*)

BC-191-(*) = BC-191-A, B, C, D, E, F, N

™ 11-800-

12345

67 8

Part of:SCR-177-B, SCR-187-A Reference:
SCR- 188-A: SCR-193-( :*) RESISTANCE AND VOLTAGE MEASUREMENTS
{Using 1000 ohms per volt, or higher, voltmeter)
YOLTAGE WHERE GROUND SELECTOR SW. NOTES
(Approx.) MEASURED POLARITY POSITION
: Measured with tube
S.A. plate 425 At(gli:etoflglszs - VoICE in circuit. Use
N adapter if possible.
S.A. grid bias 35-40 Acfosslﬁgacitor + VOICE
Mod. grid bias 72-75 | Across sapacitor . VOICE
Terminal of
Plate supply 1,000-1,100 sockets $0-39 - TONE or VOICE
and ground
. Across resistor Keying relay 1165
Keying - 200 115 + Any open
Yoltage is a-c.
Side tone: Arm of switch Frequency should be
Position I. 17.5-30 1179 to ground 600-1200 cycles.
Position 4. 3-9 across an §000- TONE or C.W.|[Voltage is higher
ohm resistor on C.W, than on
TONE. Use output
meter
Microphone plugged
in, PL-59 discon~-
Microphone Across resistor _ nected. Filaments
supply #.5-5.3 1145 YOICE |00 "OFF-ON switch
at ON., Microphone
button syitch closed
4 D )
A c D ld
D N b m”
@0 ©

Fig. 1.—Location of tuning unit terminal pins.

P IX<_L|@@ J . A
C )
RESISTANCE TUNING UNIT TERMINAL PINS TO GROUND
Pin numober i 2 3 4 5 6 8
Resistance open | meg open 225,000 open 225,000 open 1 meg
PIN TO PIN RESISTANCE

Pin 1 2 3 [} 5 6 7 8
o 0 open open open open open open open
2 open 0 open 1.2 meg open 1.2 meg open 115
3 open open 0 open open open open open
4 open 1.2 meg open 0 open 8,000 open 1.2 meg
5 open open open open 0 open open open
6 open 1.2 meg open 18,000 open 0 open 1.2 meg
7 open open open open open open 0 open

F

563810 0 - 44 - 2
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RESTRICTED T™ 11-310

RADIO TRNSMITTER BC-191-(*)}

"

TRANSMITTER NEUTRALIZATION

I. Cover one filament pin of power amplifier
tube VT-4-C with paper andread just the fil-
ament resistor connection board for 10
volts.

2. Tune to mid-frequency of transmitter tuning

unit and, with dummy antenna connectedas
shown in diagram, unlock neutralizingcapac-
itor control with screw driver, (Neutral-
izing capacitor is located behind Calibra-
tion Chart. See fig. 6.)

3., Press test key and adjust capacitor for
minimum current indication on r-f meter in
dummy antenna circuit.

4, Adjust power amplifier and antenna controls
for maximum current on r-f meter.,

5. Readjust neutralization capacitor for mini-
mum current.

Output termi- Output termi-
nal strip on 7
Boomirier 0-1,r-f ammeter ’}ﬁ{,;’,}‘,’,;’,’,«%’, 01, rf ammerer
ANT o 0 -
10 ohn
LOADB ] resislor .
-~ -

. 100 mmf capacitor 4 phamiom oy
LoanA (variable a/rmf/)ed) Azj%”am b
CPSE.

GND.
REC. o

@

Fig. 5.—Connecting phantom antenna.

TRANSMITTER ADJUSTMENTS
b}

1. Accomplished at high frequency end of high-
est frequency transmitter tuning unit sup-
plied with set. Check calibration if oper-
ation frequency is more than 2.5 kc off
Calibration Chart figures.

Adjust calibration control IIO% with screw
driver.,

3. Make this adjustment withtransmitter warmed

up and tube compartment cover in place,

H

Q0 ¢
:@ @”g[__j
=

o
1L IZ/INE
ToN

AN C
ﬁaﬁﬁijii"—' 5 ‘;s;ziﬁ

Fig. 6.—Calibration and neutralization controls.

LOCATING TROUBLE W

Below are listed a number of typical troubles
which are likely to occur in this equipment, The
"Diagnosis” for each are given in their relative
order of probability. Characteristic troubles for
this equipment are given below this listing.

SyupTOH 1. No pronounced plate current dip when
control ¢ is tuned. TOTAL PL. CURRENT reading is
high. Tuning of control C shifts somewhat as an-

tenna controls are tuned. ANT. CURRENT meter read-
ing normal.
DIAGNOSIS. Check P. A. tube. Check grid bias

voltage on this tube; if low or lacking,check re-
sistance from pin G of P. A, socket to frame (see
resistance chart, page 1); check especiallygrid
biasing resistor indicated as 1115 on the sche-
matic diagram. Be sure antenna loading control
"™" is not set too high.

SYwPTOM 2. Very high plate current on C.W. oper-
ation. No radio frequency output on any position
of control "D". Control "C" will not resonate.
DIAGNOSIS. M. 0. tube not functioning; replace,
if defective. Check high voltage and filament
circuits of master oscillator.

SywPron 3. MNo plate current. Filament voltage
normal.

DIAGNOSIS. Burned out high voltage fuse in power
supply or in transmitter. Fuse failure is caused

voltage filter capacitors 1120, 1163, 1105. Check
keying relay 1165 , be sure contacts are not burn~
ed away., Check resistor 1116  for open., Check
for defective plate current meter. .

SYNPTOM 4. No filament voltage. Cording proper-
1y connected.
DIAGNOSIS. Open fuse or breaker in power supply.

Short in power cord. Open power cord. TONE C.

" W. YOICE switch defective, Filament resistor 1138

defective.

SYNPTON 5. Filament voltage normal on C.W., high
on TONE and VOICE. .

DIAGNOSIS. Modulator tubes burmed out. Filament
resistor connection board connected improperly.

SYNPTON 6. Total plate current 150 milliamperes
on continuous wave operation at resonance of
control C. Control D set at |. Antenna circuit
detuned. TOTAL PL. CURRENT meter dips sharply at
resonance of control C. Resonance setting of C is
off calibration chart figures. Filament voltage
and other checks are normal.

DIAGNOSIS. Power amplifier probably requires
neutralization. To check, replace transmitter
tuning unit with one for another frequency band
and tune up M.0. and P.A. controls at a point near
middle of frequency band covered by tuning unit,
if operation isnormal with the second tuning unit,

by improper tuning procedure, or by defective high

replace first unit and neutralize.




™ 11-310 RESTRICTED

RADIC TRANSMITTER BC-191—(*) ' ’ﬂ

LOCATING TROUBLE 3

SYHPTON 7. Total plate current high on continuous antenna or counterpoise is disconnected from the
wave operation at all settings of control D. Low transmitter. Always be sure that antenna system
radio frequency output on ANT. CURRENT meter. is properly connected. '

Plate current dip at resonance of control C is . . .
very small, P.A. tube checks perfect. Condition SYHPTON 9. Badly distorted signals on voice,

exists with all transmitter tuning units suppl ied Interference on adjacent channels reported when
with set. transmitting on tone.

DIAGNOSIS. M.0. tube is oscillating weakly, in- DIAGNOSIS. |Improper modulator or speech amplifier
dicating worn out tube or trouble in master os- grid bias adjustment, or defective modulator tubes.
cillator circuit. Check tube by replacement., If Bad P.A. tube will cause modulator and speech
trouble continues, make resistance check of tube amplifier bias to be of improper value. Check
socket 110i with power turned off. See resistance  resistance of resistors {112, 1113, and {l|y,
values in page |, SYNPTO¥ 10. No modulation on voice. Modulation

: R satisfactory on tone. Plate current normal on
SYNPTOH 8. Tuning of control € normal. No radio tone. y urren rm

frequency current indication onANT. CURRENT meter. DIAGNOSIS. Check INPUT LEVEL adjustment. If
Tran§mitter inoperative by r_eport from another correct, check microphone, cord, and plug by re-
st§t|on. Antenna correctly installed. Ar'\t?nna placement. Remove high voltage by disconnect ing
switch N set at |. Control D on any position, cord and Plug PL-59. Place high resistance a-c

Operating frequency is above 3,000 kilocycles. voltmeter of test set across terminals 3 and 4 of
Plate current about 110 milliamperes. transformer 1149 with tube filaments on. Speak
DIAGNOSIS. Check for burned out ANT. CURRENT into microphone, with microphone push button switch
ammeter 1166 and disconnected antenna or counter- closed. On loud speech a reading of | or 2 volts
poise. If meter is operative try working with is normal. Check microphone d-c voltage with d-c
control N on 2 or 3. With N on | at frequencies voltmeter between terminal 2 of transformer {149

above 2,700 kilocycles the ANT. CURRENT meter can and transmitter frame. 4.5 t05.3 volts (microphone
be easily burned out by high current surges if the plugged in) is normal.

COMMON FAULTS

H -

1 I, Biasing resistor, jndicated as 1115 in sche-
matic diagram, burns out. Very high plate cur-
rent meter reading is a symptom, and an imme-
diate check on this resistor should be made

. " when this symptom occurs. .

2. Bypass capacitor 1120 (1.0 uf, 1,200 v, d-c)
becomes shorted. It is a filtering capacitor
in the high voltage circuit. Off-scale plate
current meter deflection should immediately
result in a check of this capacitor.

3. In early models, the keying relay may give
trouble due to burning away of contacts. No
signals. when keying, is the symptom,
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i - SCHEMATIC

. - TRANSMITTER TUNING UNIT TU-6(¥)
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5039
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139 aiacj-u”‘w A=
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BACK/
VIEW

D 0on BC191D. E, F.and N, Switch 1171 is replaced by 1198.

@ 0n BC 19%E. F and N, Capacrtors 1120, 1155 and 1163 are replaced by 3-Section Capacitor 1197a,b,c.
@ on BCGI9C. D,E,Fand N, Switch 1132 is replaced by 1194, 1136-1137 by 1195; 1139-1140 by 1190.
@ On BC-191-f, Transformer 1157 is replaced by 1199.
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Tube socket terminals,

ANTENNA

bottom view
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CPSE.[ GND.

COUNTERPOISE

[ ]
o’ \/@
4V, 5, 3 5"
~<CPSE
2V.
1140 —
av.® = T—-o ~REC
l.l.?.g '};a;/)' 1502 upy
- - _ NTENNA TUNING_UNIT BC-306-A
- 97abe. SAFETY NOTICE
0 by 1190. Operation of this equipment involves

the use of high voltages which are
dangerous to life. Be very careful
when working with this equipment.
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WIRING OF TU-6- (%)
Description

301,2201,2601 Var iometer TUNING UNIT PART VALUE:

501,601,701, R.F. induct

801,901,100 -T. Inductance 306,508,608,706 ,806

302,1010,2202,2602 R.f. choke 906, 1006 ,2206 ,26 06 R.f. cho

502,602 Rotary switch 309,324,2209,2609;,

702,802,902 ,1002 Variable capacitor 2224 2624 .0002 uf

303,511,611,2203,2603 R.f. choke 509,510,609,610, }

603,623 .00005 pf, 3000V. 909,]009 : 0004 Lf

703,705,803 ,805, 311,2210,

903,905,1003, 1 005 0004 uf, 5000V 55)12610,2611 } 003 uf,

704,804,904 , 1004 R.f. choke - 310,312,315 .005 uf,

305,2205,2605 Capacitor 2212,2612,2215,2615 .0035 uf

506 - -00003 .f, 2000Y. 316,512,612,2216,2616 8-26 uuf

307,2207,2607 3 pos. switch 304,313,314,318,

507 :20-135 puf 329,2204,2218,2229, .002 uf,

607 16-77 puf 2604 ,2618,2629

707,807,907,1007 8-26 puf 2213,2214,2613,2614 .0024 7f,

308,503,504 ,505, } 513,514,515,516 Thermal ¢
h2208,2223,2623 0001 uf, 8000V.  3,7°5)7'9217,2617 IS ohm,
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. 319,320,22i
~ PART VALUES 2226,26!9%222’0 } Thermal compensator r"_1 0
321,2221,2621 Variometer o
R.f. choke 521,621,721, ] 2w x
821,921 1021 R.f. coil =3 5
-0002 pf, 3000V.  322,622,2222,2622 Switch 5 < o
522 Y4 pos. switch e -
627,722,922 ,1022 19-116 puf o Z- .
.003 uf, 5000V. g9y 5-81 juf = &
.005 uf, 5000V. 323 .0001 uf, 3000V. °w =
.0035 uf, 5000V. 523,524,525 .00009 »f, 3000V. o™ =
8-26 uf 327,528,628,723,823, , " L
923,1023,2227,2627 Coil .0 o
.002 .f, 5000V. 328,529,629,724,824, W'D o]
9241024 ,2228,2628 6 pos. rotary ~o LK
.0024 ,f, 5000V. 325,326 .001 nf, 3000V. a2 2=
Thermal compensator 2225,2625 .0008 nf, 3000V. g T I
I5 ohm, 4.5 watts 527 20-156 nuf * K
o
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™ 11-310

RADIO RECEIVER & TRANSMITTER BC-222

Part of: SCR-194

Reference:
™ 11-238

RESISTANCE MEASUREMENTS

R-O0 R-00

R-21000 0

VT-33

NOTE:
RESISTANCES WITH PREFIX “R* MEASURED IN RECEIVE POSITION,
RESISTANCES WITH PREFIX *T° MEASURED IN TRANSMIT POSITION.
MEASUREMENTS, EXCEPT TO GROUND, MADE FROM POINT SHOWN TO PINS ON P,
TUBES AND BATTERY REMOVED AND FILAMENT RHEOSTAT ON FULL.
BOTTOM VIEW OF SOCKETS.

VOLTAGE AND CURRENT MEASUREMENTS

The following values (approximate) of current and voltage for operating conditions are normal for
the 8C-222,

Receiver plate current 21.5 ma
Transmitter plate current modulated 45 ma
Transmitter plate current unmodulated 35 ma
Relay current 18.5 ma

ADJUSTMENTS

Turn ON-OFF sw and CALIBRATOR sw to ON. Turn
the tuning control back and forth over one of
the red lines on the dial. As the control pas-
ses the line, there should be a marked decrease
in the rushing sound in the earpiece of the hand-
set. If this "null point™occurs at thered line,
the calibration is correct.. If it does not coin-
cide exactly, adjust the CALIBRATOR until it does. ~
Use red line nearest upper range of dial and one ’
section of antenna for this adjustment.

LOCATING TROUBLE

Check battery under load after several min- Circuit
‘utes operation and replace if any section drops
below minimum which follows:

Microphone current 35-60 ma
Plate volts (at P,) 135

A variation of plus or minus 10 percent is per-
missible.

Normal open
circuit voltage

Suggested sub-
stitute battery

A (filament) 2 BA-|7 or BA-23

1c - - - - 8 (plate) 144 6 BA-8
MIC - 3.6V, A - 2,0V, B - 115V, and C - {0.8V, ¢ (arid) 12.5 3 BA-27
MIC (microphone) .5 ( BA-27

1f BA-32 is not available the following bat-
‘teries may be substituted by connecting them to
the set through Box BX-~I3, NOTE: To use this
box without connecting meters, connect a jumper
wire between each pair of binding posts marked
MICRO CUR, RELAY CUR, and PLATE CUR. Do not use
a jumper between bindingposts marked PLATE VOLTS.

Inspect and clean set, and test tubes reg-
ularly. The efficiency of the antenna is likely
to become impaired by corrosion in the joints of
the sections. Disassemble the antenna and clean
the sections inside and outside with fine steel
wool, Do not use oil.

T R T T U AR
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RADIO RECEIVER & TRANSMITTER BC-322 F
3
SCHEMATIC
o e |
. lrra
3Ry e
Norrmally Qpen
Ped-Black

Yellow.
Ly 7 !
(7
Normal/,
C/o.redy Sz
3 3 ‘~
e = Pin View
Q
: | Browy
~ Relay Col/
| ~/3%¢C Blue 4 00000 o Crarnge
%) EFL/
§ mﬂ B+C-MIC Black
R B )
I 4 n +3A v x/PV_;
\Black-red
Back View of
Sartery Connector APPARATUS LEGEND
c1 - Capacitor - {0 puf L’ -~ Coil, Filament Choke
C, - Capacitor, Trimmer Ly - Coil
Cy - Capacitor - 5-2i uuf P, - Plug, Battery
Cy ~ Capacitor - 50 uuf Ry = Resistor - 5,000 ohms
Cs - Capacitor - 0.001 uwf g’ _ Resistor - 30,000 ohms
Cs - Capacitor ~ 0.003 uf Ry - Resistor - 40 ohms
€y - Capacitor - 0.002 uf g2 _ Resistor - 200,000 ohms : vT-33
Cq - Capacitor - 250 puf R, - Rheostat - 10 ohms RMA TYPE 33
Co - Capacitor - 0.001 uf g _"RL_"-'RL, - RL, - Relay BK-10
Cyo- Capacitor - 0.001 uf S, - Switch
Cyq- Capacitor - 0.01 wf S, - Switch
C,,- Capacitor - 0.5 uf 86 - Socket
ci,- Capacitor ~ 0.5 uf T, = Transformer
(X = Crystal . V' - Voltmeter
L,)- Coil, Tuning . VT-67
ltz) RMA TYPE 30
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RADIO TRANSMITTER BC-223-(*)
BC-223-(*) = BC-223, 223-A, 223-AX

R

Part of: SCR-245-(*) VOLTAGE AND CURRENT MEASUREMENTS Reference: TM 11-272
’ The following tables give Voltage and Current
() () readings for Radio Transmitters BC-223, BC-223-A,
and BC-233-AX. Current readings are taken from
the PLATE CURRENT meter for c-w and volce opera-
tion (no modulation). Voltage measurements
o~ are made on voice operation (no mod.), at the
points indicated under VOLTAGE MEASUREMENTS. A
1000 ohm/volt voltmeter is used for all voltage
) VT-62 measureménts. ’ ’ VT-63
RMA TYPE-80) (RMA TYPE- 46)
YOLTAGE MEASUREMENTS (VOICE, NO MOD . )
Oscillator Power Amp. A-F Amp. ist Modulator 2d Modulator Supply
2(+) and 15(=) 14(+) and 15(~) 6(+) of trans- 4(+) of trans- 1(+) of trans- Voltage*
of tuning unit of tuning unit former 29 (C- former 28 (C- former 28 (C-
terminal strip. terminal strip. 224) and ground. 223) and ground. 223) and ground.
275 385 255 400 400 400
305 435 285 450 450 450
340 480 320 500 500 500
375 530 340 550 550 550

* |n BC-223, the high voltage is measured at terminals 33 and 20
In BC-223-A, or 223-AX, the high voltage is measured botween terminal 2 (pos.) of trans-

panel.
former 28 and terminal 53 {neg.) of S0-79.

CURRENT (M!LLIAMPERES)

When high Voltage CW (Key Depressed) Voice
Supply is Oscil- Power Total Oscil- Total
lator Amp . * Plate lator Plate
400 35 60 95 35 138
450 40 76 110 40 145
500 48 72 120 ug ) 165
550 50 85 135 50 185
* Tota) plate current minus Osc. current = Power Amp. current.
R LOCATING TROUBLE
The following causes of trouble may be present in 5. Shorted 0.5 uf Pyranol bypass capacitors

the event that the transmitter fails to function
properly: 4

NO FILAMENT VOLTAGE, check for:

1. Defective TONE-VOICE-CW switch.

2. Broken or unsoldered connections from termi-
nal strip in BC-223 or connector in BC-223-A
or 8(-223-AX.

NO PLATE VOLTAGE, check for:

I. Defective dynamotor.
125-AX is used, check fuses, tubes, vibra-
tors, etc. for possible defect. See further
service notes under PE-|25-AX, for possible
source of trouble.

2. Loose or unsoldered connection intransmitter.

3. Open PLATE CURRENT meter (39), if no plate
voltage reading is obtained between chassis
and some high voltage positive terminal.

4. Shorted 0.01 uf bypass capacitor (I12-1) con-
necting from terminal 2 to ground.

NO R-F OUTPUT, check for: -

2., Defective TONE-VOICE~CW switch.
3. |Inoperative keying relay.
Y.
If Vibrator Pack PE- cuit.
o e © 5. Damaged antenna ammeter (38).

NO MODULATION, check for:

I
2.
3.
4.

5.

of transmitter power connection

(14=4, i4~1) connecting from ground to ter-
minals 2 and 3 of transformer (28).

Damaged master oscillator or'power ampli?ier
tubes.

Open 3,500-and/or I1,500-ohm biasing resis-
tors (20, 21) in power amplifier return cir-

Damaged audio amplifier or modutator tubes.
Inoperative interrupter BZ-7.

Poor microphone.

Damaged input or outpet modulation
formers (28, 29).

Improper or excessive bias in modulator stages.
Check all resistors and bypass capacitors in
these stages.

trans-
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NEUTRALIZATION

EQUIPMENT NECESSARY. The following auxiliary ap-
paratus must be used to properly adjust the BC-
223 series of transmitters:

{. One Frequency Meter Set SCR-2I1.

2. One r-f milliammeter, 0=i00 full scale.

3. One a-c voltmeter, | or 2 volts full scale-
1,000 ohms/volt.

B it e

&

i
L]

\

v POWER AMP
IMMER NEUTRALIZING

™ ADJUSTMENT

NEUTRALIZATION. When necessary, neutralization
can be checked and readjusted by the following
procedure:

l. For Transmitter Tuning Units TU-17, TU-17-A,
set transmitter FREQUENCY CONTROL for 3,000
kc; for Tuning Units TU-i8, TU-18-A, and TU-
18-8, set for 4,500 kc; for Tuning Unit TU-
25-A, set for 5,250 kc.
Place the TONE-VOICE-C.W. switch on C.W.
Place the TRANSMITTER OFF-ON switch to ON
and tune the antenna circuit for maximum r-f
current into the vehicular antenna, or a
dummy antenna, ifavailable. A satisfactory
dummy or phantom antenna can be made of a
100 uuf fixed mica capacitor (5,000 volt
rating) connected across the ANT, and GND.
terminals of the transmitter.
4, Turn the transmitter OFF and insert a 0-00
r-f milliammeter inseries with the antenna.
WARNING: Before again turning the transmitter ON,
the plate current switch must be moved
up to the 0SCIL CURRENT position and

w N

held there, during the entire time the .

r-f milliammeter is in the antenna cir~
cuit and the transmitter is ON with the
key closed, Failure to observe this
precaution mayresult in burning out the

r-f milliammeter.
5. With the key up, turn the transmitter ON.
6. Hold the plate-current switch in the 0SCIL
CURRENT position, and depress the key. |If
the r-f milliammeter indicates less than a
20 ma antenna current, the power amplifier
is properly neutralized. |[f it reads more
than this figure, the panel screw cap, marked

P.A. NEUT. COND., should be removed and an
insulated-shank screw driver used to adjust
this control to give a minimum current on
the r-f milliammeter. Retune ANT. IND.
through resonance to makesure that no high-
er reading isobtainable at any other point,

7.. If the r-f milliammeter isnot available, the
self-contained antenna ammeter of the trans-
mitter may be utilized, employing the dummy
capacitor of 100 uuf connected across the
ANT. and GND. terminals. The antenna circuit
is first adjusted to give maximum r-f cur-
rent, with the plate-current switeh in TOTAL
CURRENT position. After this is done, fol-
low the procedure outlined in 6 above, with
plate-current switch in 0SCIL CURRENT posi-
tion, and P.A. NEUT. COND. adjusted for min-
imum current on transmitter ANT. CURRENT
meter.

CALIBRATION AND ALIGNMENT DATA. If the calibra-

tion of the transmitter (M.0. position) is more
than 1/10 of one percent inaccurate at the high-
est frequency to which the transmitter tuning
unit will tune -- for example, 3 kc error for
the TU-17, 17-A, and 17-8; 4.5 kc error for the
TU-i8, 18-A, and 18-B; 5.25 kc error for the
TU-25-A tuning unit, read justment of the master
oscillator trimmer will be required., Adjustment
frequencies for each of the aforementioned tun-
ing units are specified in step | of NEUTRAE|-
ZATION above. The following procedure for calij-
bration correction will be followed:

I.. Prior tomaking ad justments warm up the trans-
mitter for at least |10 minutes, with the an-
tenna tuned for rated output.

2. Set the frequency meter (SCR-211) to 3,000,
4,500, or 5,250 kc, according to the tuning
unit installed inthe transmitter. Place the
FREQUENCY CONTROL of the transmitter so that

the dial indicates the above frequency for .

the corresponding tuning unit. Couple the
Frequency Meter by placing in close proximity
to the transmitter, so that a heterodyne note
is heard in the phones.

3. Adjust the 0SC., TRIMMER with a screw driyer
(remove panel screw cap) unti) the transmit-
ter zero beats with the frequency meter,

TRACKING ADJUSTMENT. The tracking of the power

amplifier is checked by placing the transmjtter
in operation on C.W.with the antenna disconnect-
ed. Close the key and observe the plate cur-
rent meter as the FREQUENCY CONTROL knob is ro-
tated through the calibrated range. The power
amplifier is tracking satisfactorily if plate
current does not vary more than 10 ma. If the
plate current variation is greater than 10 ma,
the FREQUENCY CONTROL should be set to 3,000,
4,500, or 5,250 kc, depending upon the transmit-
ter tuning unit in use, and the P.A. TRIMMER ad-
justed to give minimum plate current. Recheck
the tracking as above. The plate current during
these tests will ncrmally be between60 and 70ma.
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It AND 12 TERMINALS ARE
BLANK IN TU-18

RESISTOR R-X IS
OMITTED IN TU-I7-A

-
[T T T T T T T T T T T T T T T T T T T T [}
1 TU-I8A, I8-B AND 25-A . Lo :
' ;. a2 !
: :'x,’ I | THE R-F SUPPRESSOR
. 76 oty oiF 1 | RESISTOR "R’ IS AT
‘: e J; - > Tar2%s { POSITION "X" IN TU-25-A
' I Qe 73 1 »
f 1S =B} 02 |'
' ;.L o 4 1
] N N P 0 N N N PPN W
Ny D,
PARTS LEGEND
TU-17,
TU-17-A, TU-18-A and
Ty-17-8, TU-18-8 TU-25-A
TUNING UNIT DATA Ref. No. Ref. No. Ref. No. Description
51 71 9l 35 uuf capacitor
Clean off all traces of cor- aa P .
rosion, onplug-in contacts, to 52 72 92 50 puf capacitor
ensure good electrical contact . .
and high operating efficiency. 53 73 200 puf  capacitor
This procedure should also be 93 100 uuf capacitor
followed in regards to the
plugein tip jacks, in the 54 74 9N 0.0t uf capacitor
transmitter tuning unit com- .
partment, which holds the tun- 55 75 95 0.002 uf capacitor
ing unit. 56 76 96 25000 ohm resistor
CAUTION: The serial numbers
of transmitter and tuning 57 77 97 R-f choke
units must be identical. Do . . ,
not release tuning units, af- 58 78 98 Var iometer
ter servicing, without observ- 59 79 99 Variocoupler
ing this precaution.
60 80 100 Osc. !Inductance
6l 81 101 Switch
62 82 102 Crystal Holder & Crystals ‘
3
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RADIO

TRANSMITTER BC-223-(*)

3y
SCHEMATIC
RADIO TRANSMITTER BC-223 APPARATUS LEGEND
0 PART TYPE Quan,
L 1 1 CAITIA CAPMCITOR  SWF. w
aggo_ 12 CAlB3 CAPACITOR .01 MF. @
B\ 13 CA-2l1  CAPMCITOR  .002MF w
: 3 4 CA321 CARCITOR  SMF 1000V (&)
P 15 CA322 CAPACITOR LO M. [¢]
(>—-—!— =1 IXBOMMF,
.gc_l_]n: 16 CA-325 CAPACITOR {-2 4XIOOMMF. }m
: -3 2X200MMF,
T 17 CA-337 CABCITOR 16 MF. [<h)
e 1 RS37 RESISTOR  250000KMS ()
't T 19 RS202 RESISTOR 75 OHMS W
[SEEs - 20 RS204 RESISTOR  3%000HMS (D)
21 RS-205 RESISTOR  {IS000HMS (D)
22 RS206 RESISTOR KOO OMMS  (2)
23 RS-212 RESISTOR 100 OWMS IW (1)
24 RS208 RESISTOR 100000 OMMS  (2)
¢ . 25 RS-70  RESISTOR sooolo%ms iz)
! 34 3 26 RS-152 POTENTIOMETER 0-100 OMMS (1)
e AR ¢ ;!3'\‘ " S| T atssaees -4 27 G159 TRANSFORMER (NPUTY (1)
. E . 3l x ! 28 C:223 TRANSFORMER (OUTRUTY (1)
bart o SfE WA T YRR 29 C-224 TRANSFORMER (NTERSTAGE) (1)
i N \",‘,u 5":/1 30 SWHIE SWITCH (2 POLE) {3}
= YA i) 32 swms swirow o
123 U 1 !
Y by * ST TAYMVYN ey ey 33 BR6  RELAY w
T e Zeian 34 BZ-7-( ) INTERRUPTER wm
1 . & i 35 LM-33  LAWP o
3 R B P RN S N S 1 38 OK-43  JACK :u
v : ! 37 MK-44  JACK n
=6 208 LB e e 38 15128 AMMETER  0-3AMPS.RF. (D)
e tfpe--t---foem-ev e etk i EEEE SELEEE B2 39 1S-1290 AMMETER 0-300MA. D.C. (D
L --.,_.:_ii.._-';‘_-_u.{g _______ S 53 S JeTTY NOTESVALOBTMED rM uZY TCMMMAL Lo RS.207 RESISTOR 750 OHMS w
s (o P el B Yot AT T e e
RIMSTE MIC TP TssovaiTs d SWITCH 31 SHOWN EROM REAR
MEMOTE +izv AEMSTE KEY TP ABMOTE TRANS oYM ConT-

Transmitter BC-223-A is the same as above diagrammed for BC-223, except for the use of connec-
tors, instead of a terminal strip, for power supply and control connections. For internal trans-
mitter wiring of the connectors, refer to diagram for the BC-223-AX illustrated below.

SCHEMATIC
APPARATUS LEGEND
PART TYPE DESCRIPTION QUAN.
- - il CA-243 GAPACITOR  .Suf |
RADIO TRANSMITTER BC-223-AX 12 CA1B3 CAPAGITOR  Oipf 2
0 13 CA-2i1 CAPACITOR .002 uf t
Q__Ts 14 CA321 CAPACITOR Suf 1000V 4
|/ 15 CA-322 CAPACITOR 10uf 3
¢ % 18- CA-325-B CAPACITOR 1-80uuf
16-34 J630 16-2 = . 4-00uuf i
16-3 » » 2-200 uut
CA-33T CAPACITOR  6uf |
RS-137 RESISTOR 25000 OHMS |
RS-202 RESISTOR 75  OHMS |
RS-204 RESISTOR 3500 OHMS |
RS-205 RESISTOR 1500 OHMS 1
RS-206 RESISTOR 1000  OHMS 2,
RS-22  RESISTOR 100  OHMS Iw
RS-208 RESISTOR 100000 OHMS °
RS-70 RESISTOR 3000 OHMS
RS-52  POTENTIOMETER O-100 OHMS
C-159  TRANSFORMER (INPUT)
C-223  TRANSFORMER (OUTPUT}
C-224  TRANSFORMER({INTERSTAGE)
SW-II6  SWITCH (2 POLE)
SW-132  SWITCH {(REAR VEW SHOWN)
SW-133  SWITCH
BK-16  RELAY
BZ--D0 INTERRUPTER
LM-33  LAMP

JK-33-A  JACK

JK-34-A JACK

IS-128  AMMETER 0-3AMPS. RF
39 i5-i29 AMMETER 0-300MA. D.C
40 RS-207 RESISTOR 750 OMMS

41 SO-79 SOCKET (REAR view SHOWN)

B i R

l 42 SO-B0 SOCKET (REAR VIEW SHOWN)
w7 L 43 RS-261 RESISTOR  6.40HMS
44 SW-189 SWITCH
so‘o'-::.rwcrncvms 45 CA-421 CAPACITOR 107 uf 3000V
e vomt P m——— 46 RS-271 RESISTOR 35 OHMS 10W
o Rove newore - %00, 47 RS-273 RESISTOR 2 OHMS 20w
-] T REMOTE 2024-LvBoNG,
36 OTH CONTROL REW. 22.32.8V F1i,.
" B vizV ehvzay
ST +12 v RENOTE 33 +300V

3
34 DYN.CONTROL




RESTRICTED . : TM 11-310
RADIO RECEIVER BC-312-(*) & BC-342-(*)
part of: SCR-177-B, SCR-188-A,
8CR-193-(+), SCR-197-(»),
SCR-210-{»), SCR-245-(+), MODELS AND DESIGN DIFFERENCES Reference:

and SCR-299-(»). ™ i1-850
The following isa tabulation of Radio Receivers BC-312-D, BC-342-D 1. Antenna noisesuppression

BC-312-(*) and BC-342-(*) with design changes that BC-312-E circyit eliminated.

have taken place, spacified for each. All of the BC-312-F, BC-342-F

changes Jisted are chronologically cumulatives for BC-312-6

example, a design change on a given model applies BC~312=J, BC342-d

also to all subsequent models. TheBC-342-(*) models

are identical to their counterparts in the 312-(*) sigpe |

series (for example, BC-3 2-J and BC-342-J) except, weis P

of course, for the powsr supply (120 volt, a-c ep- i ),A"/

eration for BC-342-(*)), and that all BC-342-(*)

‘models employ a crystal filter.
1t should be noted that these changes have not Figure 2.—

affected interchangeability, with the exception of
the elimination of the first audio Jack. This
change affects only certain models of Radio Set
SCR-299-(*), in which minor modifications of the
cords have baen made to eliminate any difficulty.

Antenna noise suppression
circuit, BC~312, BC-312-A,
B8C-312-C, BC-342, and
BC-342-C only.

Nodel Najor Design Change
BC-312, BC-3u42 Original
BC-312-A i. Thermostaticallycontrol-
led heater circuit inos-  BC=312-HX (24-volt 1. VT-66 replaced by VT-13u.
cillator compartment re- operation) (This change only in BC-
moved. See Fig. 1. 312-HX and BL-312-NX, not
2. Glass inclosed i-ftrans- in models following.)
formers replaced by con- 2. First audio jack elim-
ventiona) design. inated; 3 jacks for second
3. Alternate shielded An- audio.
tenna Post eliminated. 3. Antenna disabling relay
4. Dynamotor DMi7-A re- also disables Firstaudio
placed by DM-2)-A. circuit, See schematic
..... diagram.
BC-31 2-B None procured. - .
T BC-312-L, BC=342-L {. Crystal filter circuit
BC-8l 2-C, BC-342-C |, Tube shelf mounted at an BC-3)2-M remov:d (except in BC-
-angle. BC~3] 2-N, BC-3u2-N 342-(*)).
2. Fast tuning dial assem- BC~3}2-MX (24=-volt 2. Pilot light rheostat
bly modified. operation) agded (except in BC=342~
3. Non-shialded antenna :
binding post added inad- 8. Steal substituted for a-
dition to shielded post. Tuminum in chassis and
- - - boxes,
4, Paper andceramic capaci-
nEATERS F tors substituted for mi-
I y v ca,
LMy LMy 5. Oscillator compartment
9 @ ? . ; heat insulator removed.
A= A=
e =2 | Figure 3 G
|| Rag 8-8sf 4s0vDC | THERMOSTAT 9 ' .y '“1
[ Reed  NGeao |, 0 P7TEME° Connections from s B I
| HFeoim %/ e first-detector to first
| g e S B i-f stage, without :
Crystal Filter. Used
Fig. 1.—Connections for thermostatically controlled in BC312-L, M, N,
heater are in dotted section (in oscillator compart- and NX only.
ment of BC-312 and BC-342 only). 757 Det IstI-F

Vra7 V76
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0t & BC-342-(%)

RADIO RECEIVER BC-31%-

—

RESISTANCE AND VOLTAGE MEASUREMENTS

The following voltages are measured at the tube
prongs by means of a 1000 ohm per volt meter. Be-
cause of the inaccessibility of socket terminals
under the sub-chassis base, it will be necessary to
remove thereceiver chassis and unhinge and move out
the various shielded compartments under thechassis,
so that the socket terminals are exposed to view.

ets. The readings indicated were obtained under
the following conditions: input battery voltage -
14 volts (BC=312~(*)); 120 volts a-c (BC-3u2-(*));
OFF=MVC~AYC switch in the MYC position; VOL con-
trol on full; C.N.-0SC. ON-OFF switch OFF for al}
readings except when measuring c-woscillator stage.
A0 to |5 percent deviation in voltage readings,

Measurements shown below are for TOP VIEW of sock- from that given below, Is permissible.

R.F. OSC. IST, R.F. 2ND. R.F, ' IST. DET. IST. LF. 2ND. LF.
VT-65— vVT-86— VT-86— VT-87— Y vT-86 T vT-86
7 6.3 6.3
i / 65 §2 @45 é’@h—-as
2 R
250 250
Q) O O ns & 1o &
: ) CW. 0SC.
* 250 100 L250%-110 L250“1i5
] (][] -
2ND. AUDIO| 2ND. DET
Fe———n 1l i 250 VT-66 IST, AUDIO
{1' H vT-88
0 M
| N—260 80® 63
240 =
85
- TOP VIEW
L J
*R.F 0SGC, CATHODE TO GROUND +R.F. OSC. PLATE TO GROUND
BAND'A" 34 BAND D" 0 BAND'A" 15  BAND "D"85
BAND'B" 22 BAND 'E"'O BAND '8! 120  BAND 'E"90
. BAND 'C" 13 AND "F' O BAND “C" 115 - BAND"F"95 &
Fig. 4. NOTE= @ INDICATES 12.6 VOLTS FOR HX AND NX MODELS.
ALL VOLTAGES SHOWN ARE TO GROUND FROM THE POINTS INDICATED,
EXCEPT HEATER VOLTAGE WHICH IS BETWEEN POINTS INDICATED.
MVGC POSITION, VOLUME CONTROF MAXIMUM,
Measurements given in the resistance chart below are made from socket pins designated, ta

chassis ground, These measurements are for the BC-312-(*) serles, and ere typical for all models
including the BC-342-(*). Conditions for making these measurements are: Remove tubes and power
cord from receiver; set BAND CHANGE switch to band A; set SEND REC switch on REC; set OFF-MVC-AVC
to MVC (only last column under "Control grid cap”" is taken with switch in AVC position), set C.W.-0SC.
OFF ON switch to ON, and VOL.control tomaximum, and then minimum positions, to obtain readings un-
der both conditions as indicated under Pin 8. "X" In chart spaces indicates "do not measure™: A
deviation of 10% from measurements given is permissible. Readings are in ohms. M = 1000 ohms.

Pin 8%*
Plate

Stage vT Pin Pin Pin yoL Control grid cap X

3 3 6 Max. Min. MYC AVC .
st R-f 8M 2M 500 500 35M 2.4 meg. 3.3 meg.
2d R-f 6 8M OM 520 520 35M 4 meg. .3 meg.
st Det 7 8M M oM 340 340 2.4 meg. .3 meg.
R-T Osc [ 50M X oM LT 7.5M 4O0M
st I-f 86 3M 30M 520 520 35M 350M .6 meg.
d |-f 86 8M 30M 520 5 520 350 .6 meg.
2d Det 88 7.5M | meg. Q 700 70 240M 2U0M
A-f 66 1.5M 16M 50M 950 950 X X
C-w 0sc 65 1 - 6 200M [ X X

¥INOTE: With VOL control at mex. position - switch should be in AVC position; when VOL comtrol is
at min. position switch should be in MVC position.

.

4
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ALIGNMENT EQUIPMENT

The following apparatus is required for sat-

ALIGNMENT

RADIO RECEVER B(-3¢

2NDLEOMO W OSCHIATOR
8T8 GAD/  /IST DET GRID

T U 1

isfactory alignment of Radio Receivers BC-3i2- - m 0o o
(*) and BC-342-(*). E i
a. Signal Generator 1-72-(*)or equivalent (check w\,...,.‘.'.:‘ o

accuracy of signal generator against Frequency i e ole 6ls s )

Mater Set SCR-2{1-(*)). Y |
b. Output meter. rower seny /t b6 @ A 6 &
c. Headset or loudspeaker. ,1/‘-'."? 3_: s 4] I8 6
d. Dummy antennas: 50 or |00 .uf capacitor for L P07 s ol

r-f alignment above )500 kilocycles, 250 uuf Ao s

for alignment below [500 kilocycles, 300 ohm -Evoouc. - E_imonc

3 or | watt resistor for i-f alignment. e C. T8RN L.
e. Insulated alignment tools. Fig. 6.—Location of adjusting trimmers, and aligning
PROCEDURE frequehcies.

Turn ON signal generator power switch. Turn 8. Tighten locking nuts on adjusting screws,

r
f

up to insure frequency stability.

[

eceiver power ON. Leave power ON both units
or approximately 30 minutes to permit warming
On the re-
eiver, turn the OFF-MVC-AVC knob to MV(C; the

YOL knob to maximum; the CRYSTAL PHASING knob

t

switch to REC.

o OUT; the C.W.-0SC.
The positions of the remaining

switch to OFF; SEND-REC

R-F
R

taking care not to disturb the position of
screws themselives.

OSCILLATOR AL IGNMENT

Remove the plugs on the back of the oscilla-
tor (see fig. ), and loosen all the r-f os-
cillator lock nuts.

i trol i d d the ali tf 2. Turn receiver BAND CHANGE knob to the band A
controls wi epend upon the ailgnment fre- position. Set receiver dial to 2900 kc.
guency.to be enployed! but is unimportant for 3. Connect the generator's output or "hot" lead
i-f alignment which is to be the first step. througha 50 or 100 uuf capacitor to the grid
- cap of the ist detector tuse. Do not remove

1-F ALIGNMENT . grid clip on tube. Be sure ground lead is
1. Clip the dummy antenna from the signal gen- still connected tothe receiver chassis. Leave
erator (see fig. 5) to the grid cap of the output meter connected as for i-f alignment.
ist detector tube without removing the clip 4. Set signal generator dial for 2900 kc (see
now on it. fig. 6 for aligning frequencies) hnd use a
2. Set output meter initially to the |50-volt modulated signal for alignment.
scale. Connect the meter to the PHONES 2D 5. Adjust band A oscillator trimmer for maximum
AUD IO jJack. output, rocking the tuning dial a bit at the
3. Set output contrels of the signal generator - same time to make certain that the circuit
to about mid-position. is responding to the 2900 k¢ signal. When
4. Loosen lock nuts on i-f transformer screws. . adjusting, it will be found that two set-
5. Set signal generator to 470 ke, and using a tings of the trimmer will produce identical
modulated signal, begin adjustments on the peaking. One is the image frequency, the
2d i-f transformer, then the Ist i-f trans- other the desired frequency. To avoid a set--
former, and finally the Ist detector trans- tingat the image frequency, carefullyobserve
former. Adjust both aligning screws on each the position of the red dot on the trimmer
transformer for peak output as indicated by screw. With the receiver in a normd} upright
the output meter. Use the lowest signalgen- position, when the adjusting screw center
erator output that will produce an appre- line is in a horizontal plane, the stator
ciable reading on the output meter, switch- plates are located below the center line, and
ing to progressively lowsar scales on output the position of the red dot above the line
meter as the generator output is reduced. indicates that the rotor plates are meshed.
PYNAMGTOR OR RECTIIER On bands A,B, and C, the position of the red
dot, when peaking for the desired frequency,
shouldbe at the second peaking point obtained
as the screw is slowly rotated from complete
mesh. For bands D, E, and F, the red dot
should be at the first peaking point obtain-
ed, for the desired frequency, as the screw
is slowly rotated from complete mesh.
6. Tighten all lock nuts.

ALIGNMENT OF RAD!0-FREOUENCY STAGES

i Fig. 5—-500 up of test oqmpmcnt for aligning, using |. Remove shield plate on the beck of the re-
ceiver covering the r-f trimmers, loosen r-f

output meter. Frequency Meter SCR—211~(*) is used
\ band-ad justing screw lock nuts.

to check accuracy of calibration of signal generator.
i——__._.—._-.—__: : = —= e =
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MMERS | SHOWN,

2. Connect the signal generator output or "hot"
lead to the ALT S1G ANT post.

3. Set the ALIGN INPUT knob to mid position.

4. Using the alignment frequencies of figure 6,
ad just the trimmers for each band for peak
output in sequence from the ist detector
stage to the Ist r—f stage. Use lowest sig-
nal generator output possible. Wien working
on trimmers of one band, do not touch trim-
mers of other bands. Be sure tochange BAND
CHANGE switch, signal generator frequency,
and receiver tuning dial band when chang-
ing from one band to the next.

5. Tighten lock nuts of adjusting screws.

ADJUSTMENT OF C-W OSCILLATOR

le Turn C.W.-0SC. switch ON.

2. Connect signal generator "hot" lead to grid
of Ist detector as in previous steps, with
modulation "off",

3. Set generator for 470 kc.

4. Turn C.W. ADJUST knob so that arrow is in
vertical position.

5. Unscrew plug above oscillator switch; behind
it is the bsat oscillator trimmer screw. Ad-
Just this for zero beat. Turn the receiver
tuning knob to make sure that no incoming
signals are interfering with the adjustment.

6. Turn C.W. 0SC. switch OFF, replace plug over
trimmer screw. ’

CHECKING AND ALIGNING CRYSTAL FILTER CIRCUIT
When all previously described alignment ad-
justments have been made, the crystal filter
circuit may then be checked in the following
manner !

I. Turn CRYSTAL PHASING control) from OUT posi-
tionand adjust for minimum background noise.
Make sure receiver CW oscillator is OFF,

signal.

RADIO RECEIVER BC-312-(*) & BC-342-(*)
ALIGNMENT (contd)

3.

7.

Fig.' 7.—Top view illustrating locations of i-f transformer trimmers ond parts location. Additional i-f
trimmers will be found below chassis.

Turn the tuning dial of the receiver back
and forth across the frequency for which the
signal generator is set. A musical chirp
should be heard in the headset or loudspeak-
er. This indicates that the quartz crystal
is being excited by the varying i-f signal
produced by the above tuning operation. The
effect will be more pronounced for one di-
rection of tuning.

To align the crystal filter circuit, refer
back to directions given for i-f alignment.
In this instance turn CRYSTAL PHASING knob
from OUT position and set for minimum back-
ground noise.

Connect signal generator, with modulation
"on", through 300 ohm dummy antenna to the
grid cap of the st detector tube leaving
set grid lead connected.

Carefully vary the generator frequency above
and below 470 kc to bring the output to ex-
act coincidence with the frequency of the
crystal. This is indicated by peak reading
on the output meter. When the exact peak is
obtained, readjust the trimmer of the second-
ary of the Ist detector i-f transformer for
max.on output meter. These adjustments will
be critical. (!f a signal generator with a
modulation frequency of 60 or 100 cycles is
available, instead of 400 cycles modulation,
better crystal filter alignment can be per-
formed. )

Repearthe i-f stages, after the crystal fil-
ter has been adjusted, as outlined previous-
ly. NOTE: [If maximum sensitivity Is de-
sired with crystal filter OUT, then align
the i-f's with filter OUT. If maximum sen-
sitivity is desired with crystal filter IN,
then align i-f transformerswith crystal fil-
ter in operation.

‘ 2. Set signal generator for an unmodulated r-f

= =
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TM 11-310 RESTRICTED
RADIC RECEIVER BC-312-1#), BC-342-({*j 8C-314-(*)& BC(*i

LOCATING TROUBLE H

THE SERYICE NOTES FOLLOWING ARE APPLICABLE AS
WELL TO RADIO RECEIVERS BC-3i4-(*) AND BC-34t-(*).
The following possible causes of trouble are
suggested in the event that a receiver becomes
inoperative. These causes, given for various

symptoms, are listed in the order of their prob-

ability, and this sequence of examination for
trouble should be followed, in order to localize
the defect and remedy it as quickly as possible:

Symptom Cause o
No high voltage (D.C.) Open fuse in panel,
Open fuse in rectifier.

Defective (shorted)
filter capacitor; check
c-89, C-90 (in RA-20),
C-80, and C-74.

Defective rectifier tube
(VT-87) in case of BC-
342-(*), BC-3u4-(*).

Defective dynamotor in
8C-312-(*) and 314-(*).
No plate voltage Shorted by~-pass capaci-
tor, check by-pass cap~
acitors in plate return
circuit of stage.

Openresistor; check al)
resistors in plate re-
turn lead of stage.

Open plate circuit com-
ponent; in i-f stage,
check i-f transformer
primary, in r-f stage
check coil primary (al-
so band-changing switch
for poor contact);
in a-f stage checkaudio
transformer primary
winding.

No screen voltage. Check for open screen
resistor in particular
stage where screen volt-
aoe Is tacking.

Check for shorted screen
by-pass capacitor in
this stage.

No signal at owtput Check all tubes.

Check each stage for
plate, screen and cath-
ode biasvoltages - com-
pare with measurements
given under "VYoltage
Measurements”, Examine
band-change switch for

ﬂ

Symptom Cause
¢

Inspect chassis wiring
for unsoldered or loose
connections.

Check primary and sec-
ondary windings of T
and Tpfor continuity.

Check capacitor C-8| for
possible open circuit.

Check volume control
R-34 for possible open
slider contact.

COMMON FAULTS AND CORRECTIVE MEASURES

Inoperative BC-342-¢*) (also BC-344-{*)), due in
many instances tofailure (short circuit) of fil-
ter capacitor €80. This capacitor, with €79 and
C78 is encased in one unit to form CA-276. The
failure of this capacitor is due to overheating
as a result of the small clearance between CA-
276 and RA-20 (power supply).

The remedy is to relocate CA-276 toa position
on the receiver sub-pane! where air can circulate
around it, Complete relocation details of this
modification are shown in Fig. 8. More complete
data can be obtained from 0CSig0 Maintenance Let-
ter No. 10, 20 Jan |943,

FRgQUENCY DRIFT, BC-312-L,M,N,and NX; BC-342-L
an

¥
These models were manufactured without heat
insulation in the oscillator compartment, causing
a varying temperature in the compartment, which
causes frequency drift.
Remedy by installing heat insulation in os-
cillator compartment as in other models.

ISPDeF  yres ISFEF V786

Fig. 8.—Recommended new location of capacitor
CA-276 on receiver sub-panel to minimize heat ef-
fect from Rectifier RA-20.

possible defect.

-




RESTRICTED ™ 11-310
RADIO RECEIVER BC-314~(*) & BC-344-(*)
Reference:
Part of: SCR-177-8 ™ 11-850

MODELS AND DESIGN DIFFERENCES

The following major differences exist between
models of Radio Receivers BC-314-(*) and BC-34Y4-
(*). BC~314 & BC-344 employ: (i) athermostatically
controlled heater circuit (with switch for ON
or OFF on front panel) in the r-f oscillator
compartment, (2) s SELECTIVITY control, manipu-
Jated from the front panel, shown as "C-79" in
the schematic diagram. in all subsequent BC-
344-(*) models these two items were omitted.

The BC-314-E and BC-314-G have no first
audio jack, but employ two jacks for 2d audio.
Also, these two models employ snaudio disabling
circuit, operating along with antenna disabling
relay, as in BC-312-HX, L, M, N, and NX.

8C-314-(*) and BC-344-(*) are identical ex-
cept for power supply. The BC-314-(*) employs
a dynamotor for power supply, to operate from
12 to 14 volts d.c. The BC-3u4-(*) employs an

a-c power supply, to operata from 110-120 volts
a.c.

VOLTAGE MEASUREMENTS

Because of varying conditions under which
voltage measurements might be made, a deviation
of 10 to I15% is permissible from the readings
indicated. The conditions under which these
readings are obtained are as follows:

|. For BC-314-(*) receivers, input - it volts
d.c. For BC-3u44-(*) receivers, 120 volts
60 cycles a.c.

Readings taken at tube contacts with 1000
Obms per volt voltmeter.

Manual volume control on full.

For the c-w oscillator reading, the C.W.-
0SC. OFF ON switch is turned to ON. For
all other readings it is turned to OFF.

2.

3.
4.

(<

P
ﬁ
(2) O
{7/
H S 3

$key K

VT-65-6C5

VT-86~6K7 VT-87-6L7 VT-88-6R7
Tube socket terminals.
VT-66-6F6
Tube Filament Filament Cathode to Screen Grid Plate to
BC-344-(*) BC-314-(*) Ground to Ground Ground

Ist r-f Amplifier (VT-86) 6.5 a-c 7.0 d-c 3.8 d-c 98.0 d-c 235.0 d-c
2d r-f Amplifier (V7-86) 6.5 a-c 7.0 d-¢ 3.6 98.0 235.0
Ist Detector (VT-87) 6.5 a-c 7.0 d-c 4.8 128.0 235.0
Ist i-f Amplifier (VT-86) 6.5 a-c 7.0 d-c 4.5 95.0 235.0
2d i-f Amplifier (VT-86) 6.5 a-c 7.0 d-c 4.2 96.0 235.0
C-w Oscillator (VT-65) 6.5 a-¢ 7.0 d-c 0.0 - 30.0
Diode, ist Audio (VT-88) 6.5 a-c 7.0 d-¢ 8.0 - 235.0
2d Audio Amplifier (VI-66) - 6.5 a=¢ 7.0 d-¢ 21.0 240.0 235.0
R-f Oscillator [VT-65) 6.5 a-c 7.0 d-c 0.0 - 100.0
Rectifier RA-20 Output (in BC-34y-(*) models only).
(Volume control set to maximum.) B+ to ground........265 ¥, d.c.
Average current........92 ma,
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RADIO RECEIVER BC-314-(*) & BC-344-(*)
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RESTRICTED

ALIGNMENT

Oscillator comparrmesn’:

157 Det IF Trans-
former agyustment

Former agq- >

Freguency merer
Arnlenna

Fig. 1.—Coupling the antenna from Frequency Meter SCR-211-(*) to oscillator compartment for i-f
alignment. See text. Also, location of r-f alignment tfrimmers.

The following apparatus is required for satisfac-

y alignment of the BC-314~(*) and 344-(*) re-
vers:

Signal Generator 1-72-(*) or, preferably, one
whose lowest frequency band goes to 50 or 75
kilocycles. :
Frequency Meter Set SCR-2!1-(*).

Output meter.

Headset.

Dummy antennas: 50 or 100 uuf capacitor for
r-f alignment above 1500 kilocycles, 250 puf
for alignment below 1500 kilocycles, 300 ohm
1/2 or 1 watt resistor for i~f alignment.
Insulated aligning tools.

Since the intermediate frequency of these re-
vers is 92.5 kilocycles, and since the I-72-(*)
nal generator reaches only as low as 100 kilo-
las, use the following procedure of i-f align-
t - unless another signal generator whose low
quency band includes 92.5 kilocycles is avail-
[ H

Turn receiver and frequency meter SCR-211~(*)
"on" and let them warm up for |5 minutes, to
insure frequency stability.

In BC-314 and BC-344 models which have a se-

lectivity control, set this control at MAX

during all alignment work: Set C W.-0SC, to
OFF position,

Set FREQUENCY dial of receiver to any fre-
quency of any band, for example - 200 kilo-
cycles.

. Plug phones into frequency meter, and insert

the end of antenna lead from the frequency
meter Into receiver oscillator compartment
(open hinged cover) so that its end (no cen-
ductors exposed) lies close to the stator
plates of the oscillator tuning capacitor sec-
tion. See figure i.

5,

9.

Tune frequency meter to 92.5 kc above the
frequency at which the receiver dial is set
for (if 200 kc, 200 + 92.5 or 292.5 kc), then
slowly tune the frequency meter dial back and
forth, about 15 ke, until a varying beat fre-
quency note isheard in the phones. When zero
beat is heard in the phones, cease tuning,
and note the point onthe frequency meter djal
at which zero beat isheard. Consult the fre-
quency meter calibration book for the fre-
quency. If the frequency obtained is not
92.5 kc more than the freaquency indicated by
the receiver dial, adjust the receiver oscil-
lator trimmer (see fig. |) in small steps un-
til a zero beat is heard in the frequency
meter headset exactly 92.5 kc above receiver
dial setting.

When the oscillator trimmer isfinally adjust-
ed to the desired frequency, tighten the
locknut on this adjustment so that it cannot
change. Disconnect and turn "off" frequency
meter . Do not change receiver dial.

Connect the |-72-(*), through a 250 uuf cap~
acitor dummy antenna, to the receiver ant
post. Connect the output meter to the}e-
ceiver's (final) output jack, as shown in
figure 5 in notes covering the BC-312-(*) and
342-(*) receivers,

Set the dial of the signal generator to the
same frequency as that indicated on the re-
ceiver dial. Use a modulated signal from the
signal generator, and align the i-f trans-

formers for peak output in the output meter

as described in "ALIGNMENT PROCEDURE" for the
BC-312-(*) and 342-(*) receivers.

Align remaining stages, as described for the
BC-312-(*), using the following r-f alignment
frequencles instead: Band A - 255 kc: Band B-
440 kes Band € - 800 kc: Band D - (450 ke.

—g——
e —




RESTRICTED

SCHEMATIC OF RECEIVER

IN BC-314 & 3-

ANT. . 92.5 Kkc MODELS
ONLY

SEE NOTE, PAGE 1, REGARDING MODELS WITH
AUDIO DISABLING CIRCUIT. ALSO REFER TO BC-312-(*)
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' : ' = : RADIO RECEIVER BC-314-(*) & BC-344-(*)

SCHEMATIC OF RECEIVER

SEE NOTE, PAGE 1, ON AUDIO JACKS\
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RESTRICTED : T™ 11-310

RADIO RECEIVER & TRANSMITTER BC-322

Reterence:
Part of: SCR-195 ™ 11-238

RESISTANCE MEASUREMENTS

—

R-6000 Q2

R-30,0000
T-43000

L& = VT-67 B+

NOTE:
RESISTANCES WITH PREFIX "R” MEASURED IN RECEIVE POSITION.
RESISTANCES WITH PREFIX T MEASURED IN TRANSMIT POSITION.
MEASUREMENTS, EXCEPT TO GROUND, MADE FROM POINT SHOWN TO PINS ON Py,
TUBES AND BATTERY REMOVED AND FILAMENT RHEOSTAT ON FULL.
BOTTOM VIEW OF SOCKETS

.“ - VOLTAGE AND CURRENT MEASUREMENTS

The following values (approximate) of current and voltage for operating conditions are normal for
the BC-322.
Receiver piate current 21.5 m Microphone current 35-60 ma
Transmitter plate current modulated 45  ma Plate volts (at P,) 136
Transmitter plate current unmodulated 35 ma A variation of plus or minus 10 percent ls per-
Relay current 18.5 ma missible.

ADJUSTMENTS

Turn ON-OFF sw and CALIBRATOR sw to ON. Turn
the tuning control back and forth over one of
the red lines on the dial. As the control pas-
ses the line, thare should be a marked decrease
in the rushing sound in the earpiece of the hand-
set. (fthis "null point" occursat thered line,
the calibrationis correct. If it does not coin-
cide exactly, adjust the CALIBRATOR until it does. N
Use red line nearest uppsr range of dial and one
section of antenna for this adjustment,

LOCATING " TROUBLE

‘ Check battery under load after several min- Circuit Normal open Suggested sub-
. utes operation and replace if any section drops circuit voltage stitute battery
below minimum which follows: A (filament) 3 2 BA-17 or BA-23

MIC - 3.6V, A - 2.0V, B - |15V, and € ~ 10.8Y. B (plate) | 44 6 BA-8

¢ (grid) 13.5 3 BA-27

If BA-32 is not available the following MIC (microphone) 4.5 | BA-27

batteries may be substituted by connecting them

to the set through Box BX-13. NOTE: To use Inspect and clean set, and test tubes regular-
this box without ‘connecting meters, connect a ly. The efficiency of the antenna is likely to
jumper wire between each pair of binding posts become impairedby corrosion in the joints of the
marked MICRO CUR, RELAY CUR, and PLATE CUR. Do sections. Disassemble the antenna and clean the
not use a jumper between blndlng posts marked sections inside and outside with fine steel wool.

PLATE VOLTS. , Do not use oil.

T O T T
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RADIO RECEIVER & TRANSMITTER BC-222
§
SCHEMATIC
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Part of: SCR-197-(*)

RADIO TRANSMITTER BC—325—(*‘ .

BC-325-(*) = BC-325-8B, BC-325-C

VOLTAGE MEASUREMENTS

THIS EQUIPMENT EMPLOYS HIGH VOLTAGESVTHAT ARE DANGEROUS AND MAY BE FATAL IF CONTACTED BY PERSONNEL.
IT 1S IMPERATIVE THAT SAFETY REGULATIONS BE OBSERVED AT ALL TIMES.

F

Reference: TM 11-805

NOTE: Measurements given below are for full power output, unless otherwise noted.
Tube element Voltage Where measured Current Where measured
Osc., Tube VT-i0i (675):
Plate 460 v d-c Terminal "12" osc. term. 10-40 ma Transmitter panel
board 556 to chassis. meter.
Screen 250 v d-c Terminal "6" of osc. term, 8 ma Series with cabie
board 556 to chassis. (d-c) lead to "6" of
osc. term. board
556.
Filament 12.6 v a-c  Across "4" and "5" of 0.7 a Series with cable
osc. term. board 556. {a-c) lead "4" of osc.
term. board 556,
Ist Intermed. Amplifier Tube VT-100 (676-1):
Plate 500 v d-c Rotor of Ist int. amp. 20-40 ma Transmitter panel
plate tuning capacitor
513-2 to chassis.
Screen 170 v d-c "1i" of osc. term. board 12 ma Series with cable
" to chassis. (d-c) lead to "1I" of
terminal board 556.
Grid -100 v d-¢  "7" osc, term. board 556 1-5 ma Transmjitter panel
to chassis., meter. :
Filament 6.3 v a-c Across 9 and 10 of osc. 0.9 a Series with cable
term. board 556, (a-c) lead to "9" of
term. board 556,
— T ¥ *'"h-“-ﬂ-*==r=—===-rfr==d=q R“"“““"‘—‘-——"—"‘" 1
§79-3 o 4 4
| v(::glﬁ)r BAYONET SLOTS || %-xnl l || C:)’> U PQ ’
| | | 710" % sup 506 8 |[ b w sup|
F | | s 2087 Vo i1
| 679-4 | & 1837 L l % %
VEagA f i ll ll o || BAYONET SLOTS < g3 53+ |
| T II OSCILLATOR ' | i l Yeon “oon
s (N | e |
' RECTIFIER V(:?)S 0 o4 I l UNIT I i
COMPARTMENT | | ToP viEw ‘ ‘I P& COMPARTMENT I
| TOP VIEW . =| l{ . |l I TOP VIEW I
vraes s‘ sk
{BEEA) %o
v T100
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| e e e
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RADIO TRANSMITTER BC »~325i‘§

RESTRICTED

VOLTAGE MEASUREMENTS

3

former 602,

Tube element Vol tage Where measured Current Where measured
2d Intermed. Amplifier Tubes VT-100 (676-2,3):
Plate 600 v d-c "I" on resistor 620-2 to 40-90 ma Transmitter panel
chassis. meter.
Screen 185 v d-c "3" on resistor 620-2 to 30 ma Series with lead
chassis, (d-c) "3" on resistor
620-2,
Grid =170 v d-¢  "7" osc. term. board to 1=-5 ma Transmitter panel
chassis., meter,
Filaments 6.3 v a~c Across fil. contacts 2d 1.8 a Series with lead at
int. amp.tube socket. (a-c) term. 20 of fila-
menttransformer 602.
. Power Amplifier Tubes VI-106's (677-1, 2):
Plate (cw) 2000 v d-c Transmitter panel meter. 300 ma Transmitter pan-
el meter.,
Plate (tone-voice) 2000 v d-c Transmitter panel meter. 150 ma Transmitter pan-
el meter.
Suppressor 80 v d~-c From lead "6" on re- 5 ma Series with lead
(cw) sistor 621 to chassis. (d-c) "6" on resistor
620-2.
Suppressor -110 v d-¢ From lead "3" on resis- 0 ma Series with lead
(tone-voice) tor 621 to chassis. (d-c) "3" on resistor
621i.
Screen 400 v d-c From lead at junction of » 140 ma Series with lead
resistors 660, 660-1 to (d-c) to resistors )
chassis. 660, 661-1. i
Grid (cw) -150 v.d=c  From tap "I" on bleeder 50 ma Transmitter pan-
resistor 621 to chassis. (d=c) el meter.
Grid -150 v d-c Same as above. 25 ma Transmitter pan-
(tone-voice) el meter.
Filament 10 v a-¢ Across terms. "i4" and 10 a Series with lead
"I6" of transformer 602. (a-c) to "14" of trans-
former 602.
Keyer Tube VT-100
(676-4);
Plate 4 v d=c Plate cap of tube to 20-50 ma Series with lead
chassis. (d-c) to plate of key- ~
er tube.
Screen 110 v d=c From lead "5" on re- 22 ma Series with lead
sistor 620-2 to chas- (d=c) "8" on resistor
sis. 620-2,
Grid (key up) 197-C -85 v From voltage end of 0 ---
d=c resistor 583 to
chassis.
197-D -1i5 v From voltage end of --- - - -
d-c resistor 584 to
chassis.
Filament 6.3 v a-c Across terminals "6" 0.9 a Series with lead
and "7" of trans- {a-c) on "6" of trans-

former 602,

|
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RADIO TRANSMITTER BC-325-1*)

VOLTAGE AND CURRENT MEASUREMENTS (cont)

Tube element Voltage Where measured Current where measured
Audio Tube VT-100'(676-5):
Plate 300 v d-c From tube plate cap to 15 ma Series with lead
chassis. (d-¢) "3" on resistor
.620-1.
Screen 85 v d-c From lead "2" on re- 5 ma Series with lead
sistor 620-1 to chassis. (d-c) "2" on resistor
620-1.
Cathode 5 v d-c Cathode socket contact
: to chassis.
Filament 6.3 v a-c Aéross "6" and "7" of 0.9 a Series with lead on
transformer 602. -~ (a-c) "3" of transformer
602.
Oscillator Rectifier Tube VT-83 (678-1):
Plates (2) 500 v a-c From "6" to "7" and "7"
to "8" of transformer
605.
Bias Rectifier Tube VT-83 (678-2):
Plates (2) 210 v. a-c From "3" to "4", and "4"
to "5" on transformer
605.

Low Voltage Rectifier Tubes VI-46A's (679-1, 2):

Plate, each 675 v a~¢ Across terminals "3" and
- "y*  and "4" to "5* trans-
former 606.

High Voltage Rectifier Tubes VT-46A's (679-3, 4): N

Plate, each 2250 v a-c Across "3" to "4", and
ny" to "5" of transformer
607.

RESISTANCE MEASUREMENTS

Data for Checking Transformers, Chokes, and Inductors.
Resistances less than | ohm are given as 0.

Component Part No. Winding Terminals D.C. Resistance

Audio cathode choke 576 ——— 280 ohms
Audio attenuating choke 566 ———- 55 "
Audio tone freg. choke 569 -—— 55 "
Audio plate transformer 567 1,2 250 "
3.4 650 "
_ 5,6 100 "
Audioc input transformer 574 l,4 : 70 "
5,6 100
7,8 12,500 "
Filter choke 617 ——— 4o "
Filter choke 61y ———— 55 "
Filter choke 612 ———— 32 "
Filter choke 610 ——— 28 "
Power transformer 607 1,2 o "
3,5 150 "
Power transformer 606 1,2 o "
3,5 80 "
Power transformer 605 I,2 o "
3,6 50 "
6;8 75 "

Filament transformers 604, 603, and 602, all have windings measuring less than | ohm.
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LOCATING TROUBLES 3

Trouble in any of the transmitting components
is most easily localized by carefully noting all
symptoms such as incorrect panel meter readings,
blown fuses, incorrect operation of control cir-
cuits, etc. After localizing the trouble, asys~
tematic investigation of voltages, currents, cir-
cuit elements, and tubes in the circuit involved
will generally reveal the fault. Ingeneral, the
meters most useful in trouble shooting are an
ohmmeter that measures up to one megohm in sev-

SYMPTOM

(1) Contactor 638 does not click in
when input power and start switches
on panel are engaged.

(2) Contactor 638 closes but no fil-
ament voltage present on any stage.

(3) Filament voltage on every stage
but no plate, screen, or bias volt-
age. *

(4) No P-A plate voltage indicated on
panel meter when plate stand-by
switch is thrown to ON position.

(5) Radio transmitter ventilating fan
does not operate when ambient temp-
erature is above 30 degrees C.

(6) Failure of any R-F stage to tune to
a plate current dip.

(7) Phantom antenna will not load.

(8) Antenna will not load.

(9) Will not modulate from microphone
plugged into transmitter panel jack.

(10) Will not key from panel Test Key.

{11) Will not key with key plugged into
radio transmitter panel jack.

eral ranges, avoltmeter (1000 ohms per volt) that
also has several ranges to read up to 1000 volts
ac and dc, and a milliammeter to measure up to
500 ma.

The following is a chart of possible troubles
and their causes. It covers the BC-325-B and
325-C transmitters only. Supplementary or aux-
iliary equipment such as the Power Control Panel
or the Control Unit (RM-7-B) are covered in pages
following.

LIKELY CAUSE

Door interlocks are open.

Fuse 632 blown.

Fuse 631-2 blown.
Fuse 634 blown.

Fuse 631-3 is blown. _

Tuning of some stage is not according to
tuning charts (tuned "off" frequency). ¥
Range switch not set to correct range.

One or several of phantom antenna elements .
548, 524-i, or 524-2, are blown. Improper
tuning of loading circuit.

Tuning of loading circuit improper.
Follow charts.

CW-TONE-VOICE switch on panel not thrown
to VOICE. LOCAL-REMOTE switch not thrown
to LOCAL.

Interlock contacts on one or several of
range switch, antenna transfer switch,
antenna inductor tap switch, or antenna
tuning switch are dirty or not making
proper contact.

Same as above. LOCAL-REMOTE switch not
thrown to LOCAL position.

SPECIAL NOTES

(Reference: 0CSig0 Supply Letter No. 130, 1942.)
According to reports received, the impedance of the
keying circuit of BC-325-(8) is high enough to sim-
ulate a keyed condition with long control lines
having low leakage resistance; for instance, when
the lines are on the ground in humid climates. This
Is possible only with BC-325-B transmitters which
now contain the 250,000 ohm keyer tube resistor
(No. 583 in schematic), and modification to prevent
possibie faulty operation, under conditions such as
aforementioned, is accomplished as follows:

1. Replace 250,000 ohm resistor (No. 583) with

stock no. 374589 (No. 584), 10,000 ohm, 10 watt re-
sistor.

2, Alter voltage supply to this resistor by detach-
ing the proper lead on resistor 621. This lead
bears a metal tag with the number "5", and is fas-
tened to the 6th terminal of resistor 621. Attach
this lead to the third terminal of 621, counting
the end terminal of621 at the outside of the trans-
mitter as the first terminal. It will be necessary
to shunt the left side door-operated interlock in
order to turn on the power with the door open.
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RADIO RECEIVER & TRANSMITTER BC-441-(*)
BC-44 | - (*)=BC-4l41-A 3

BC-44i-B
Part of: SCR-281-(*) RESISTANCE AND VOLTAGE MEASUREMENTS - Ref(lel;egﬁﬁ:
™ |-
RECEIVER SECTION OF CHASSIS TRANSMITTER SECTION OF CHASSIS

A1l measurements are from point
indicated to chassis.

Resistance measurements made with
power source disconnected, tubes
removed, CRYSTAL-MANUAL sw at
MANUAL, SPEAKER sw OFF and trans-
mitting relays closed by hand.
VYoltage measurements made with
1,000 ohms/v voltmeter at input
of 115 volts a.c. with no signal
on receiver, transmitter operat-
\'A MA=1000.0 ing on channel |, loaded.

TRANSMITTER CURRENT MEASUREMENTS

Oscillator plate and screen current 35 ma d.c. Antenna current M amp r.f.
P. A. plate current (2 tubes) 102 ma d.c. Modulator plate current (2 tubes) 98 ma d.c.
P. A. screen current 20 ma d.c. Modulator screen grid current 6 ma d.c.

=

563810 O - 44 - 3 1

P. A. grid current 4.5 ma d.c. Microphone current 46 ma d.c. ‘
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stalled.
are contained in the same holder.

RESTRICTED

RECEIVER ALIGNMENT ' 3

A1l frequencies set on sig gen are to be checked with freq meter.

Sig gen is modulated. -

VOLUME CONTROL full on.

CRYSTAL-MANUAL sw to MANUAL.

SPEAKER sw OFF.

Connect "low" side of sig gen to chassis.

Connect output meter to terminals Y and R of T32®.

TOP VIEW RECEIVER SECTION
R-F CHASSIS

(10) Ad justable from
bottom of chassis.

N

—
@
© ﬂ
elel| @ @ 0
@ Ta T4
@ [ L]
e|le
T
@
@ @
g I @
. c2
FRONT

(5)UPPER

;

I=F ALIGNMENT

i. Set sig gen to 385 kc.

2. Remove grid cap of V and connect grid to
chassis through a 10,000 ohm resistor.

3. Connect high side of sig gen to grid of Vj
through a 0.0l uf capacitor.

4. Adjust sec® and pri(® of Tg for max on out-
put meter.

5. Adjust sec@and pri @of Ty for max on out-
put meter.

6. Repeat 4 and 5.

7. Remove resistor and replace grid cap of V.

TOP VIEW, END SECTION
POWER CHASSIS

REAR

(3)UPPER
(4)LOWER

(6)LOWER

R-F AL IGNMENT

8. Connect sig gen to antenna terminal through
a series 30 ohm resistor and a 0.0005 uf ca-
pacitor and set to 2700 kc.

9. Set RECEIVER TUNING DIAL to 2700 kc. N

10. Adjust Cjg in T3 (D, Cyq in Ty ® and Cp din
Ty (@ for max on output meter.

11. Set sig gen and RECEIVER TUNING dial to 1800
ke.

|2. Ad just screw LT at bottom of T3 for max on
output meter.

13. Repeat 10, |1, and 2.

RECEIVER PRESETTING .

Check that crystals for all channels are in-
Receiving and transmitting crystals
Turn CRYSTAL-

MANUAL sw to CRYSTAL, CRYSTAL SELECTOR sw to de-

sired channel and set RECEIVER TUNING dial to
the channel frequency. No further adjustment is
necessary for crystal controlled reception at

transmitter frequency.

The frequency of each receiving crystal is
385 kc higher than the associated transmitting
crystal, except for transmitting frequencies
above 2365 kc, inwhich case the receiving crys-
tals are 385 kc lower.
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TRANSMITTER ADJUSTMENT 3

Set CRYSTAL SELECTOR sw to channel |, release
and pull out front panel.

FRONT PANEL SECTION

CRYSTAL SELECTOR CRYSTAL MANUAL VOLUME

.3

& & 0

2.

5.
6.

Install crystals, for frequencies to be used,
in any desired order in channel sockets and
record channel frequencies on tuning chart on
front panel.

Set slider A; at bottom of tank coil L, and
slider P, near top of coil for channel |.
The initial position of P, is best determined
by experiment but in general will be near top
of the coil for the lowest frequency and about
1/3 to 1/2 the way down the coil for the high-
est frequency.

Set sliders to engage one turn only.

Ay s

P
A3l . lj“)l’g

16 ANEN

TTTOP OF COIL L,—

S

POSITION OF SLIDERS "A™ POSITION OF SLIDERS "P"

Close front panel, connect an antenna, open
the small tuning door at left center of panel.
Turn on transmitter and receiver and depress
handset button.

Through tuning door, rotate knob of PLATE TUN-
ING capacitor for channel |, capacitor C,
until adip in reading of P. A. PLATE CURRENT
meter is obtained.

TRANSMITTER PLATE TUNING

AWML,

@ ¢

AL,

u@
X

Y
et ey
2 ]

TUNING DOOR

TM 11-310
RADIO RECEIVER & TRANSMITTER BC-441-(*)

TOP VIEW TRANSMITTER SECTION

ONONOR6:

R-F CHASSIS
o %)
1 Xg X4
o o o 0

CRYSTAL SOCKETS

© 0 © o0
X X3
o o

5222

P CD CD A4<D

TOP OF COIL L, o) '
Az

=@

-~

8.
9.

10.

2.
13.

~at resonance is 130 ma. If antenna is less

FRONT g

If no dip is obtained, reset slider Py up or
down the coil a few turns and retune PLATE
TUNING capacitor. The minimum reading should
occur near center of tuning scale and meter
should read between 30 ma and 50 ma.

Open the front panel and move slider A, up a
few turns from the bottom of coil.

Close panel, press handset hutton, and retune
PLATE TUNING capacitor for min on P.A, PLATE
CURRENT meter.

Repeat this procedure, moving slider A, up the
coil afew turns at a time until plate current

than 85 ft long, shifting slider A, up the
coil will require anequal relocation of slider
P, down the coil to keep the resonance setting
near center of tuning scale.

Repeat the procedure 3 to 10 for channels 2,
3, and U.

Check PLATE TUNING controls on all bands and
retune if necessary.

Ad justment of transmitter should be checked
every 3 to 6 months after this initial ad-
justment and when major changes have been
made in the antenna system.

-
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General- The most common source of trouble is
either a blown fuse or a defective tube, and
these should be checked first. If fuses con-
tinue to blow, the source of trouble might be
high tine voltage, a defective tube, a de-
fective bypass or filter capacitor, a short
circuit due to toose foreign material or a
broken connection in the equipment, a de-
fective resistor,or a defective transformer,
in the order named.

Receiver

l. If receiver howls or clicks intermittently,
remove and check Tubes VT-152-A, and VT-92.
2. In case of serious distortion onstrong sig-
nals which disappears when antenna is dis-
connected, check between secondary return
of antenna transformer and chassis. Re-
. sistance should be over 500,000 ohms. Low
resistance indicates a short circuit to

chassis in A.V.C. circuit,

The circuit difference between the Radio Re-
ceiver and Transmitter BC-44l-A and BC-44|-B is
in the method of coupling the r-f oscillator to

the mixer in the receiver. The method used in
the BC-4u4l-A Is shown onthe fcllowing drawing
in solid lines, that used in the BC-44I-B is

shown in broken lines.
difference.

There is no operational

3

W@ O

%

VT1-65
RMA TYPE 6C5

VT-145
RMA TYPE 5Z3

OMOX
%@
A~

OMO.

VT-86
RMA TYPE 6X7

(«)
I\

(»)
\

v1-87
RMA TYPE 6L7

LOCATING TROUBLE 3

Transmitter

DESIGN DIFFERENCES

3. If receiver operates intermittently, check
Tube VT-87 for gas and replace if nec-
essary.

“1. If noantenna tuning points are found, check
that proper crystals are plugged in and
also try a new crystal for this channel.
Check for proper -oscillation by noting plate
current reading. Pull out crystal, and
again note reading, which should drop to
about 150 ma.
Replace V, and note results, if nooscilla-
tion is obtained.
If plate current falls off after several
seconds of operation, replace all Tubes
VT-100, one at a time, and note results.
Recheck antenna tuning.
5. If modulation is weak, has a loud hum, or
is badly distorted, replace Tubes VT-115.

3.
4.

To plate supply

To mixer

VT-115
RMA TYPE 6L6

RMA TYPE 807

OWO

o’)

ONALLO
OMO

VT-152-A
RMA TYPE 6K6G

v7-92
RMA TYPE 6Q7

4
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vT-87 VT-86
§-30uuf .
Ve
2032 200uuf
L1 T -
/= C5,
& %
)
Q
¢ q '{9(’ S
Tys R3s £ 8
=-0.0015uf 8 gl ol
)| S3Ra
= /C1 %Ry 83
6.05uf 3 =
ANV VP TR I A I S S A
250000 A7 Ry, / Ri7 5000004 |
L————e
/
/
!
/

0.05puf

Cia

J1100uuf
aln r

ANT,
)
GND.
RY2 %
t1I5vacC
Fa F

AAAA
VAW

aufy
A

200000 400000

Schematic—BC-4.
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= RADIO RECEIVER & TRANSMITTER BC-441-(*)
vVT-86 ; vT-92 ‘::} VT-152-A
Ts ) % 8 PB_aue.
% w >
3 3 o o
o 15 &C Te
=2 S ¢
Cs2 Cs | MEG,
Rg  0.006uf
: Ci9 S3
g n
s Ci7 Ri2 1

10000

10000.0.

Vi

SEQUENCE OF HEATERS

RECEIVER

Vg4 Va2 Vs V3 Vg

NAN

.1”ﬂ

4

TRANSMITTER

Vz Vg Vi VYo Vg

@ @ @

4
I

A

chematic—BC-441—-A

See page 4 for circuit differences between BC-44l-A and BC~44|-B. i
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RADIO RECEIVER & TRANSMITTER BC-474

Reference:

SCR-288 ™ 11-250
RESISTANCE AND VOLTAGE MEASUREMENTS
Vi BOTTOM Vo V3
VIEW  onpHONE; KEY DOWN, CWorCAL) 450.0 (PHONE)
OPEN (KEY UP. CWarCAL) OPEN (CW, CA

Fig. 1.—Voltages and resistances—transmitter tube sockets.

/N
RESISTANCE MEASUREMENTS
Measurements are to chassis
REC-TRANS switch at TRANS.
EMISSION SELECTQR switch at PHONE,
Oﬂ CW, or CAL except as noted.

Cable plug removed from generator.
Tubes in place.

VOLTAGE MEASUREMENTS

Made to chassis on lowest suitable
range of 1000 ohms/volt meter.

REC~-TRANS switch at TRANS.

EMISSION SELECTOR at PHONE.

Ant and cpse disconnected.

0SC TUNING at 3500kc, PA TUNING at

Fig. 2.—Resistances—
generator cable plug pins.

resonance dip {35ma).

Key plugged in; openexcept as noted.
Generator voltage (B+ to B-), 295v.

GRID CAP-TO-GROUND VOLTAGE READING IS ZERO FOR ALL TUBES
VOLTAGE ACROSS R25 IS &v

GRID CAP-TO-GROUND RESISTANCE READING
IS OVER IMEG FOR ALL TUBES

YOLTAGE MEASUREMENTS

Made to chassis on lowest suitable
range of 1000 ohms/volt meter.

VOLUME control full on. . N

Headset plug in PHONES jack.

Tubes in place.

PHONE-CW switch at PHONE.

REC-TRANS switch at REC.

ANT and GND binding posts shorted.

Battery voltages (rec on), 1.45v and
85v. Replace battery pack if lower
than |.Ilv and 66v.

RESISTANCE MEASUREMENTS

Measured under same conditions as
above except remove battery plug
from battery pack or filter.

Mo = 1000 ohims

FRONT

Fig. 4.—Resistances—

Fig. 3.—Voltages and resistances—receiver tube sockets. receiver battery plug pins.
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RADIO RECEIVER & TRANSMITTER BC-474 3

1Y
Prece of frard arawrs Ccoprer
wire No. /18 A WG or a brad of
. Surtab/e s/ze
[T 1
£ /Veaf/é//'z/bg7wreﬂcb
/5000
Fig. 5.—Resistances—filter unit sockets. Fig. 6.— Alignment tool for C,, - C,,.
2-/ 4 /50004 :
Olu 03000 YNVYVY l
e Zoi— 1 0000 ——0000™ y roA*
522 /2 ot ORH ==/-4 1o A-
S 1 . om?r I |77 g
==/-3 O/u’ = , T
4 1% 70P VIEW .
32 _ OF SOCKET
S0-22

Fig. 7.—Schematic—Filter FL-10,

RECEIVER ALIGNMENT
Signal Generator YOLUME cont::ol full on. R
Connect | Series Rec. Adjust PHO"E'EW switch at CW. .
OPERATION to Capacitor| Setting [ Dial ¢ Allow 3 hr warm-up Ze; iod fo;
- * . , : rcvr, sig gen, and freq meter.
(a) 2nd I-F . Vs cap 0.1 uf y55kc# 12500ke | Ts sec, pr! Use modulated oﬂtput from sig gen:
(b) 1st I-F Vacap | 0.1 uf | USbkc |2500kc| T2 sec, Pri| —connect "low" side to chassis,
(c) C-W Osc $ *|V2 cap 0.1 uf 455kc |2500ke| L1 $ GND binding post, andﬁground;
- ) 6300kc [%C23,C connect "high" side thru a series
(d) R-F, Det, Osc |Ant post| 150 uuf | 6300ke# |6300ke |%C23,C28,C28 capacitor to points as indicated.
(e) R-F, Det, Osc |Ant post| 150 uuf | 2500kc#[2500kc| Te, Ty, TS Ad just for max on output meter
{f) Repeat (d) and (e) as necessary for fine adjustment. plugged in EXTRA PHONES jack.

* Using a short wire, ground terminal B of Te for operations (a), (b), (c) only.

¢ Adjust in the order listed. See figures 8 and 9 for adjustment locations.

$ For operation {c) only, turn sig gen modulation OFF, and PHONE-CW switch to CW.
Adjust Ly for zero beat, then turn clockwise for {000 cycle note.

# Use frequency meter to set signal generator frequency accurately.

% If two peaks appear at C23, use one with plunger farthest out.

=
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RADIO RECEIVER & TRANSMITTER BC-474

CAP. PAGK c22 V3 Vi V3 T T2 V2 0?3 cli \A
VT-149 VT-146 VT-107-A VT-107-A / VT-107-A
\ GRIl?IgAP |

va . ,
VT-148 § ) ) :
: , ‘ e _ ce

SHIELD |
CAN 115

%HIELD
cal G20 c24 VT-147 S8 L4 M2 M L3 CI7 80 ci8

[] INDICATES LOCATION OF AN ALIGNMENT ADJUSTMENT

Fig. 8.—Chassis—top view.

\1 C4 CI3 . Cll cs R8 ,R7 Ccl4 v3 R21
Ri Cl2 o74

C34 clo c2 ,c3

R8 \ cw/ ci8 097
I/ ; 7

i »

Ll
vé

S
R3

“RIS

-4

‘ YNV N NN VR24
M2 s8 c36 J2 v2 \ s2 \ \
S9 L2 M1 RIO c41[c28 Rr2s [€23) VI c19 €38 R23 “JI
(] INDICATES LOCATION OF ALIGNMENT ADJUSTMENTS

RI3

Fig. 9.—Chassis—bottom view. h
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RADIO RECEIVER & TRANSMITTER BC-474
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R202
100/

R203
/o008

203

0.05uf wmr

ZowVoltage |
CZoz :

H/
= Vc‘i/i/””
4uf

G20/

=

700

Lzo/

Regularor Adfustirrernrs

Adyusr- A" fo 43 bLefweer vibrator and
core. (Use gauge)

Adyust B Vo .0006"” berfweerr vibrator
anda conrac’ Screw. (Use gauge)

Adyus? C"ro obrfasr7 Va/fgye.r Showrr
or7 rameplare. Do 70/ arrempr Yo re-
QY US) Ur/ess 17ecessary.

_ Fig.” 12.—Schematic—Generator GN—44-A,

|
l
|
|
I
|
I
|

COMMON FAULTS AND CORRECTIVE MEASURES

OSCILLATION OR FRINGE HOWL IN RECEIVER OUTPUT STAGE

Information has been received from the field
concerning the output stage oscillations or
fringe howl in Radio Receiver BC-474 after
only a relative short period of service.

This condition has been investigated and rec~
ommendations for remedying are made as fol-

Tows:

3.

Shield the Tube VT-148 with Tube Shield

#1727, less grid cap as manufactured by

the Insuline Corporation of America, used

in conjunction with accompanying ground

clip.

a.

Ground the No. | pin of the VT-i48
through its socket to the chassis using
the shortest possible connection. Thjs
will result in the Tube Shield #1727
being grounded through its clip to Tube
Pin No. I, and through the corresponding
socket conmection to the chassis. .

b.

Tube Shields # 727, (Stock Number 2Z8308) may
be obtained by requisitioning through the
usuval supply channels.

Ref: Maintenance Letter No. 34 (i943)
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RADIO RECEIVER BC-603-(*) i

-BC~603~ A , BC-603- 8 ,

*
BC-603-(*)“gc_603- ¢ | and BC-603~ D
Part of: SCR-508-(*) Reference:
SCR-528-(*) VOLTAGE MEASUREMENTS ™ 11-600
SCR-538-(*) )
NOTES: 2. All voltages should be measured between des-
|. Voltages listed on this diagram are for a ignated terminal and the receiver chassis.
battery voltage of 12 volts. All voltages All switches except the TUNE-OPERATE and
listed will change by approximately the the ON-OFF should be in the downward posi-
same ratio as the actual battery voltage tion.
is to 12 volts for normal operation, 3. SQUELCH sw ON and SENSITIVITY control at

minimum for measurement at this point only.

Indicated voltages read with a electronic voltmeter

i LCU3 H
ItR.F. 08GiLLavOR)|
llesy v oy : A

@@:!

1oV -lov. OV,

,) [1k4

LEFT SIDE VIEW OF RECEIVER, COVER REMOVED

VOLTAGES AT VACUUM TUBE SOCKET TERMINALS
USING AN ELECTRONIC VOLTMETER
12 VOLTS INPUT

TERM.  NOS. Vi V2 V3 T V5 V6 V7 V8 Ve VIO
| 0 [} Q 0 0 - 0 0 [} 15 0
2 0 12 [} 12 12 6 12 6 0 75
3 0 -2 110 0 [ 0.5 20 190 15 [
Yy -2 0 0 -2 -2 -2 25 180 -2 |-0.5
5 0 1.3 -10 0 0 0.5 20 -2 -2 160
6 155 55 0 120 90 60 0 0 20 0
7 6 6 6 0 0 12 6 0 6 6
8 180 75 0 180 60 60 25 6 0 12
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[ RADIO RECEIVER BC—603—(*) #
RESISTANCE MEASUREMENTS 3

NOTES
1.

Res istance values aremeasured betweenchas~
sis and designated terminals.

ohms and should decrease to zero as the yoL-
UME control is turned to its extreme coun-

2, A variation of 20% from indicated values terclockwise position.
N need not be considered as cause for a de- 8. To check the SENSITIVITY control, turn the
fective receiver, SQUELCH switch ON and measure theresistance
! 3. Certain discrepancies may be observed be- from the terminal of €25 to which the blue
tween the schematic drawings contained in leads are attached., Theresistance at £20.2
¢ these instructions and the circuit label should be 6,000 ohms with the SQUELCH switch
appearing on the receiver. ON.
4. The dynamotor must be removed for these
. measurements.
5 5. Al) switches inthe OFF position \ =
except the TUNE-OPERATE sw which ( :@@Q )
should be in the TUNE position. ﬁsr\ ;ssun soMn om,’
.. VOLUME AND SENSITIVITY controls ( l
(R F. OSCILLATOR)|

{ ‘at maximum clockwise position.
¥ \50 70

7. To check the VOLUME control, jZOM“ _—
connect the ohmmeter to terminal l' “Tom ’°“'“ Q e lloa

¢ ‘5 of V8., With the VOLUME con=- || Q.um

4 trol at maximum, resistance |I oI cis

: should be approximately 100,000 '@ FuI cis
| P oot '
II asmss' 5°
I

LEFT SIDE VIEW OF RECEIVER — COVER REMOVED

RESISTANCES AT YACUUM TUBE SOCKET TERMINALS (OHMS)

RECE{YER WHICH INCLUDES R21, R95, ETC. (MODIFIED) See Schematic

Terminal vi V2 V3 vy V5 vé v? V3 Vo Yio

i 0 0 0 -0 0 0 0 1] 2 meg 1.25 meg

2 0 yx¥ 0 9™ 1 9% T 5¥ T ¥ | 5¥* [0.25 meg 2 meg

3 0 100M | 35M 0 [1] 800 | 165M |Open 6,700 M

4 500M O |Open [460M [120M | 260M [i55M | 25M [ 250M 1 OOM

5 (¢ 500 50M ¢ 0 800 [165M | 100M | 250M 48M

6 48M | 280M |Open 50M | 90M [ i0M [Open |Open | i65M 0

7 2.5¥¥ P .5*4 qlk o 5*‘ q** 5** 5*1 5#* ut!

8 2iM 70M 0 21M | |OM ] 10M [155M | 350 5%* [l

**Tube filament resistance subject to large variation with heat. M indicates thousand ohms.
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RADIO RECEIVER BC—603-i"} |

RESISTANCE MEASUREMENTS 3
N[ essissss | © s
(N N ]
toaaee 00 6
b O3 o7 [a [ O 195 @2 Al 00 1O
¥ 2.9%"%’%"'
07 Qs O e s 02 Yy %9697
13288 || O Rabribbh o N
TOP VIEW OF TERMINAL VIEW OF PIN SIDE OF PGI TOP VIEW OF TERMINAL ‘
SIDE OF PG2. . SIDE OF J3. :
RESISTANCES AT TERMINALS RESISTANCE AT TERMINALS RESISTANCES AT TERMINALS' “
OF ggg (otus ) oF PGl (OHMS) OF J3 (otMs) ;
arminal  Resistance Values Terminal Resistance Values Terminal Resistance: Values ,
|
| 0 | Open Y Open.
2 4,5-7.0 2 0 TH-32W
3,4,5,6 Open. Al Open d Meg;
7 10-60 3 800 5 oo™ .
8 Open 4.5 Open ] 50
] §.5-7.0 & 3600 7,8 Open
G, 0k " Open 7 250 9 M
2 .6-5.4 8,9 Open 0 O0M
3 [ 7M=32M ia 155N | 50
4 Open I8 400N 2 50
5 . 7.0-10.6 19,20,21 Open 3 C
16,17,18 Open 22 : 50 4 fom
73 - Open 5 | 7M=32M.
75 i 260M 16,17 Open
25 ] Open
RESISTANCES AT RESISTANCE STRIP
Left side Right side
Unit [ {or bottom) (ar top)
* RI6 2 meg | me ’
RI3 0.25 meg 25 meg
CI7 ] [] I me
[r1e] [Ri5] R 1Y 50 0.25 meg
€26\ {€22 R25 0 7,500
IC'3| RIZ RIE 1 meg 0.2 weg
[ R0 | " RZ% 50 0
@D o = ciy 0. 25 meg 0
cn ~ %HS R26 2,500 3,700
ci4 VR1T] ] R10 0.7 meg 0.5 meg
Ci3 0 I.2 meg
R27 3,700 6,200
cil 0.5 meg 1.2 meg
(RZ5] [Rza) |R27| R11 0.25 meg T.Z meg
R17 0.25 mea 0
BoTTOM R28 §.200 8,700
RESISTANCE STRiIP £ 26 1.2 meg T50M
R 12 0 1]
RS 8,700 2iM
€22 Open Open
R 50M §5M
R31 IM X 25M X
R23 30M ¥ 25M X
R 19 2 meg 25 ¥
RI8 2 meq 2 meg
c2 0.7 meg 2 meg
X AVERAGE VALUES
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™ 11-310 RESTRICTED
RADIO RECEIVER BC—603-(*)
PRESETTING 3

Use an amplitude or frequency modulated signal
generator, a remote or adjacent BC-604-(*)
transmitter as a signal source. In case of an
ad jacent transmitter, operate it with RECEIVER
TUNE-OPERATE sw at RECEIVER TUNE. Signalsource
should be unmodulated.

Turn on receiver and allow it to warm up for |5
min, Release all push buttons. While pressing
PUSH TO TUNE button, turn dial by means of TUN-
ING Control to LOCK, at high frequency end of
dial. Release selector locking screw.

Turn on transmitter and tune to highest fre-
quency channel to be preset. Using PUSH TO TUNE
button and TUNING Control, tunereceiver to zero
beat with this signal.

While holding PUSH TO TUNE button and TUNING
Control, depress selectar button corresponding
to channel being preset, retune slightly if nec-
essary. Stil) holding the receiver to zero
beat, release channel button by partially de-
pressing another. Repeat the adjustment if beat
note is higher than 1,000 cycles.

Repeat steps 3 and 4, retuning transmitter, for
other channels tobe preset, going from a higher
to the next lower channel until al} selector
buttons have been set. .

Rotate dial to LOCK and tighten selector lock-
ing screw.

Depress each channel button and check that an
audible beat note can be heard without moving
dial more than t one-tenth dial division with
transmitter tuned to same channel. -

Write channel numbers beside buttons in space
provided.

Install set in vehicle and connect receiver to
the antenna with which it will be operated.
Turn SIYELCH sw ON, SENSITIVITY Control to max ,
receiver ON-OFF sw ON, and tune in a weak sig-
nal near high frequency end of band. Reduce
SENSITIVITY control setting unti) CALL SIGNAL
lamp flickers. Adjustantenna trimmer capacitor
(Ct.1 Page 5) for slowest possible rate of flick-
er of CALL SIGNAL lamp. Should CALL SIGNAL lamp
be brought tosteady illumination during adjust-
ment of capacitor, reduce SENSITIVITY Control
setting until lamp flickers again. Continue
th:se adjustments until no further change is
noted.

X

VT-94
®RMA TYPE 6J3)

VT-i0TA
(RMA TYPE 6VEGT)

vT-u2

vVT-209
(RMA TYPE 128G7)

(12
O O,

/
GIQ‘ A
OMO

vT-229
(RMA TYPE 6SL7GT)
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RADIO. RECEIVER BC-603-(3%) SCHEMATIC

SHOWING MODIFICATIONS DURING MANU

YT-HE

2
i

NEW
—

CAPACITORS

Ci.l  16uuf MAX
CI.3  iGupf MAX
Ci.5  16uuf MAX
CI.7  16uuf MAX
C1.2  62uuf MAX
Cl.Y  62uuf MAX
Cl.6  62uuf MAX
Cl.8  62uuf MAX
c2 0.006uf 300V

¢3
(]
¢5
cée
7
c8
c9
clo

0.006uf 300V
0.006u.f 300V
0.006.f 300V
0.006.f 300V
0.006uf 300V
500uuf 500V
0.006.f 300V
0.75uuf 500V

Cli -8rbi .Q06uf 300V

Cl2
C13
Cly
Cis
Cl6
Ci7
cis
Ci9
€20.1
€20.2
€20.3
c21
c22
€23
C24
€25

€26 -6+66+0.0005.f 500V
- €35-0+0+ 0.006uf 300V

€36
C38

0.01uf 300V
500uuf 500V
0.006:f 300V .
0.5:f 600V
2uf 600V
0.0iuf 300V
0.01uf 300V
0.002uf 500V
0. luf 600V
0. luf 600V
0. 1uf 600V
0.0iuf 300V
0.005.f 300V
Youf 25Y

juf 600V

2uf 600V

10uuf 500V
10uuf 500V

€39
Culi
Cu2
cu3
cuy
Cus
Cug
c51
€52

€53
cs4

¢55
56
c6l
62
c63

ceu
C65

€66
067
C71
€72
¢73

74
C75

c76
c77
4.7}
c82
c83
cay
C85
C86
c87
c8s8
(3:]]
€92

co3.

cou

APPARATUS LEGEND
PQTENT | OMETERS

0.006uf 300V
700uuf 500V
200uuf 500V

-+086- 250.uf 500V
30uuf 500V

100uuf 500V

20uuf 500V
0.006uf 300V

10uuf _ 60uuf 500V

S0uuf  SEE NOTE 2
50uuf __ 60uuf 500V

10uuf ~ SEE NOTE 2
0.006uf 300V

25 100uuf 500V
0606 0.001uf 500V
50upuf _ 60uuf 500V

(0uuf ~ SEE NOTE 2
10uuf  60uuf 500V

50uuf 'SEE NOTE 2
0.006uf 300V

25 50uuf 500V

-9v8060.001uf 500V
BOuuf _ 60uuf 500V
|Ouuf  SEE NOTE 2
10puf  60uuf 500V

50uuf  SEE NOTE 2
0.006uf 300V
250uuf 500V
€6+ 0.006uf 300V
0.006uf 300V

Buuf 500V

50 OR 60uuf 500V SEE
50 OR 60uuf 500V NOTE
25uuf _ 35uuf 500V

10uuf ~ SEE NOTE 2
50uuf 500V
50uuf 500V
100uf 500Y
50uuf 500V

Pi
P2

100,0000
2000

RESISTORS

Rd

R2

R3

R4

R5

R6

R7

R8

R9

RIO
R
RI12
RI3
R4
RI5
R16
Ri7
RIS
RIS
R20
R2|
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R37

-26-606-30,0000 1 /2W
250,0000 | /2w

5000 | /2W

50,0000 | /2w

3000 | /2w

100,000 | /2w
30,0000 W
-267600- 70,0000 ' /2W
1,0000 |/2wW
+250,000Q 1/2W
1,000,000 | /2w
2,0000 /2w

10,0000 | /2w
250,000 | /2w
1,000,0000 /2w
1,000,000Q /2w
—600006- 250,000Q |/2W
100,0000 /2w
~+6005006-2, 000, 0000 1/2W
3000 W

30,0000 2W ADDED
30,0000 | /2w
5,000Q |/2W

500 1 /2w

2.5000 | /2w

12000 |/2W

2,5000 | /2w

2,5000 | /2w

13,000 Q 2w

5Q 4w

6,8000 iW

30,0000 |/2W
30,0000 |/2W
250,000 | /2

R38
R4\
RY2
RY3
R5|
R52
R53
R5Y
Ré1i
R62
R63
R6Y
R71
R72
R73
R74
R8|
R82
R83
R8Y
R8%
137
R92
R93
ROY
R9S
R96

1,0000 |/2w
100,0000 | /2w
30,0000 IW

30,0000 IW

250,0000 /2w
30,0000 /2w
100,000Q | /2w
100,000Q | /2w
2565000~ 100,0000 | /2w
-30-600- 43,0000 | /2w
-£567600- 10,0000 | /2w
1,000 1/2W
250,000 | /2w
30,0000 |/2W
-2650006- 10,0000 1 /2
—+65666- 10000 |/2W
70,0000 | /2w
250,000 |/2W
70,0000 /2w
250,000 | /2w
1,000Q 1 /2W

1060, 0000 | /2W
40,0000 1/2w
40,0000 | /2w
2,000,000 | /2 NEW
5,000Q | /2w NEW
30,0000 |/2W NEW

DYNAMQTORS

DM-34

)12 voLT

CAPACITORS

€701 -6-00% 0.003uf 800V
€702 -9+665-0.003.f 800V
€703 -6+0665 0.003u.f 500V
C704 -9+665 0.003uf 500V
€705 -©+w005 0.003.f 800V
C706 -6+605 0.003uf 800V

FSchematic

7
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RADIO RECEIVER BC-603—(*)

RADIO. RECEIVER BC-603-(3) SCHEMATIC DIAGRAM
SHOWING MODIFICATIONS DURING MANUFACTURE

15T AF AMP
& W OSC

VIO
vT-229

ca
—k

ke
1r

i

DETECTOR
vr

vT-90

-
AVC B SQUELCH E; 2 NO AUDIO AMP
“ve va

vT-220 VT-107A

2w

L)
(2
L) ‘». e
2
| 5[ ‘ IR
& il e ll] T[]
~~:I ® BJ_ &‘% T ] F
5__51 T T HE » Tp—i"ﬁ
NEW I-—
" I 1; - ]l-mv“r :{’2 NEW _'f""]" DISABLING
¢ ha? Who Sy § ot . 1 ! |2 enouno
: ﬁ T [z ar
—t-@ |1 BAT
Pl {3 ek
NEW " - In
“ 22
= FOR
R38 1,0000 | /2% == L,
R4I 100,0000 i/2W ) B 1g o
RY2 30,0000 IW o3
RU3 30,0000 IW * AT T P Lo
RSI  250,0000 | /20 ool by e e i Sl B b e F s
R52 30,0000 l/2Vl vz V6 VB  VIVIO VT VS va VS PG!L_ ’_o__j_o :r
R53  100,0000 | /2W AT IR IR TN ‘t% T
REY 100,000 | /20 LT T [lLe I i
R6| —260+-666- 100,0000 |/2W I g .
R62 -367606-143,0000 |/2W P funcn s
R63 256000 10,0000 /2% Do forr
:;‘l |.00mm|7/27 ] g T ovQo 2] on PTARER
| 250,0000 |/2W o s e gy e s g S ﬁ
L AL A S e B e [
R7Y —+87006- 10000 |/2W S % 5
R84 70,0000 |/2W 0M-36%) 24 voLT i-F 5 ones
R \ .
it i CAPAGITORS 2.85mc T T
: C801 -6-665 0.003.f 800V 2 sesereconBwswT

R84 250,0000 |/2w

R85 11,0000 i/2W

RSI 100,0000 |/2W

R92 40,000Q |/2W

R93 40,0000 I/2w

ROY 2,000,0000 (/2 NEW
R95 5,0000 |/2W NEW
R96 30,0000 |/2W NEW

DYNAMQTORS
DN-349 12 voLT

CAPACITORS

€701 -9+006 0.003uf 800V
€702 9+865 0.003uf 800V
€703 -6+065 0.003uf 500V
€704 -0-666 0.003uf 500V
€705 -9r065 0.003uf 800V
C706 -9+065 0.003uf 800V

Schemaﬁc

€802 -6+605 0.003uf 800V
€803 -6+065 0.003u.f 500V
C804 -6-065-0.003u.f 6500V
€805 -6-665 0.003uf 800V
€806 -6-065 0.003uf 800V

NQTES:

| - WHEN CAPACITORS C85 AND C86 ARE
60uuf, CAPACITOR C84 IS OMITTED.
(OPTIONAL METHOD NOT SHOWN IN
DIAGRAM. )

2 - TWO CAPACITORS REPLACED BY ONE
HAVING A CAPAGITY EQUAL TO THE
TOTAL OF THE REPLACED TWO.
(OPTIONAL METHOD NOT SHOWN IN
D IAGRAM. )

X = ELIMINATED IN LATER UNITS.
NEW = ADDED IN LATER UNITS.

OYNAMOTOR DM-36-
24 vouT

110 050 Q=0 R 9 0 R0 0 R 0 0 R 0w

£ 2 3 4 5 6 7 8 9 100 12131415 1817 18 HJ

OYNAMOTOR DM -34-
12 voLT

7
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BC-604- C , and BC-604- D

Bc_su_(')zsc-sm- A, BC-60Y- B ,

Reference

™ 11-600
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»

é
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RESTRICTED ;. TM 11310

RADIO TRANSMITTER BC-604-1*)

PRESETTING i
Install required crystals in order of
channel numbers:; lowest frequency in RIGHT END VIEW OF TRANSMITTER
socket l' highest in |°. Print Channel §ACCESS DOOR TO PANEL AND SWITCH CONNECTIONS.
numbers in space beside buttons. A TS T G ST FiNGER wheEL
Free all buttons, turn tuning gang ca- ANTENNA
pacitor to max clockwise position and TRIMMERS. %
release selector locking screw. —
Turn METER SW to 3 and TUNE-ANT CUR sw 7@
to TUNE. 2cies
Depress selector button for highest fre- - cze4-Ql2
guency to be set. Turn RECEIVER TUNE- 4Qcizo fES;
OPERATE sw to RECEIVER TUNE. cla—@)\s g
Slowly tune gang capacitor for maximum @iz
(max ) meter deflection. If two max are ciaa .
found, tune to the higher. oQcise .
Change METER SW to 5 and retune gang ca- Rek
pacitor for max. (Return RECE(IVER TUNE- axs—+Qpp friis B
OPERATE sw to OPERATE between adjust- ofDcize ®
ments.) ___

Depress selector button for next lower

channel. Keep a finger on button being OSELECTOR LOCKING SCREW.

released to prevent it snapping out and T

altering the ad justment. Repeat steps 5

and 6 for all channels being set, going ‘cﬁ?&l}:‘?':é:?gg.gg
from a higher to next lower channel. SCREWORIVER SLOT.F

Release last button, carefully keeping a
finger on it and depressing an ad jacent
button stightly. Turn gang capdcitor to
max clockwise position and tighten se-
lector locking screw.

9. Check setting of each button by slightly "rocking” the
gang capacitor. Retune any channel on which max meter de~

flection is not obtained at the setting determined by its
push button.

10. Throw TUNE-ANT CUR sw to ANT CUR. Adjust antenna cowpling
to min (clockwise rotation). Connect a regular or dummy
antenna. Turn METER SW to 6 and RECEIVER TUNE-OPERATE sw
to OPERATE.

i1. Depress any channel button, start transmitter by pressing
microphone sw, and ad just corresponding antenna trimmer for

TumE max on panel meter. Repeat for all channels.

12. Using any channel, adjust antenna coupling for a max meter
deflection, then reduce coupling unti) reading drops to
half of max.

4 2 13, Throw TUNE ANT CUR sw to TUNE and determine which channel

has greatest meter reading. Restore TUNE ANT CUR sw to

ANT CUR. Using this channel, adjust antenna coupling for

max on meter.

©)o

CHANNEL
SELECTOR

ANT Cur

F
6 TRANSMITTER

N 14, Recheck adjustment of all antenna tuning capacitors as in
1.
Bm res] 15, Place TUNE-ANT CUR sw at TUNE and check meter readings
puone against the following table. X

METER SWITCH ] 2 3 U4 5 6
POSITION
CIRCUIT Tripler st RF Rect. Doubler P.A. Total Plate
Grid Grid Grid Grid Grid & Screen
Cur Cur Cur Cur Cur Cur
METER READ I NG
(20mc) 20 80 20 25 15 60
METER READING
FRONT PANEL (27.9mc) 30. 45 25 40 20 60
3
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RADIO TRANSMITTER BC~604—(*) ﬂ

ALIGNMENT

ALIGNMENT OF st R-F AMPLIFIER
I« Remove top and bottom cover plates, laytrans-

mitter on its back, andconnect for operation,

2. Install crystals for channels 0 and 79,sock- |
ets | and 1 0. vios clo?

3. Turn RECEIVER TUNE-OPERATE sw to RECEIVER IST AUDIO O] Lite {us
TUNE, RADIO~INT sw to RAD1O, ON~OFF sw to ON,
TUNE~ANT .CUR sw to TUNE, and METER SW to 2. ] cis3

4. Depress button 10. Meter deflection shows
that oscillator is operating.

5. Turn Ci07 to minimum {min) capacitance sosi-"
tion,

6. Turn METER SW to 3 and accurately set channel ‘ che Lot Li08
selector buttons | and 10, (See presetting @

CRYSTAL cis? vios

OVEN

. procedure,)
Chia

ALIGNMENT OF RECTIFIER
. Set METER SW to 4 and depress button {0.
2. Adjust CI53 and CI57 for max on meter.
3. Loosely couple wavemeter of Frejuency Meter ] @ e
Set 1-129-(*) to .LI18 and LII9. Tciol \L e
4. Tupe wavemeter for resonance dip on panel ] Ocize Q
meter. Wavemeter setting at dip should be

vios
TRIPLER

vios

l/(; of channel frequency (4.65 mc for channel POWER AMP
79).
5. Depress button | and adjust LII8 and LII9 for ol @
© max. . \$3sEM,
6. Cl)eck frequency as in step 4. Panel nmeter =
:;tpt?:g b:ftt3°."33l I“scl'u.ould occur at a wavemeter PUSH-BUTTON SEDaCE o
ALIGNMENT OF DOUBLER ' TOP VIEW

l. Set METER SW to | and depress button | 0.

2. Adjust CLi4 and CII6 for max on panel meter.

3. Loosely couple wavemeter to LI06 and LI 07.

4. Tune wavemeter for dip on panel meter. The
wavemeter setting at dip should be |/3 of
channel frequency (9.30 mc for channel 79). ALIGNMENT OF TRIPLER

. Set METER SW to & and depress button {0,

2. Adjust CI20 for max on panel meter.

3. Depress button | and adjust L1 08 for max on
panel meter.

Lio-Lmt 4, Replace bottom cover plate and repeat all pre-

5. Depress button | and adjust LI 06 and L107 for
max on panel meter.

6. Check frequency on button | as in step 4 with
wavemeter setting of 6.67 mc.

¥

§ACCESS DOOR TO PANEL AND SWITCH CONNECTIONS.

FANTENNA ANTENNA vious adjustments.
cqueLine ALIGNMENT OF POWER AMP.
cizr-2 Q) > I. Set METER SW to 6, REC TUNE-OPERATE sw to
OPERATE and depress button 10. i
Acze 2. Adjust coupling LI110 to LII1 to min setting. |
clzo— S 3. Connect an antenna to the transmitter,
4Qci30 A 4. Plug in microphone and depress mic sw. Mic
ci3i—+@s :,,9,_! sw must be depressed for steps 5 to 13. Re-
o Pcio2 lease between steps.
LII0 coIL 5. Adjust Cl126 for min on panel meter. . ;
SEES Sl TRIMMER 6. Depress button | and adjust LIIO for wmin on |
8|Qciaa  FROW HERE. 23124 meter.
clas—2+Qo 'm.z 7. Depress button 10 and turn TUNE-ANT CUR sw to
io|@ci3s fre ANT CUR.
——@ 8. Adjust antenna coupling for max on meter.

9. Reduce coupling until meter reading is halved.
10. Adjust C136 for max on meter.

(O-SELECTOR LOCKING SCREW.

11, Depress button | and adjust CI127 for max on
I I | meter.
12.  Turn TUNE-ANT CUR sw to TUNE.
CAPRCIFOR Zouusr 13. Shift alternately between buttons 10 and I,
SCREWDR IVER SLO, making adjustments to (126 on button 10 and
!N CAPACITOR SHAFT. LI10 on button | for min on meter until set-
RIGHT END VIEW . ting of Cl126 is the same for min on both

i buttons. h
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.
RADIO TRANSMITTER BC-604-i)- SCHEMA’
SHOWING MODIFICATIONS DURING
T | ]
0SCLLATOR ISTRE ' RECTFIER H 1 DOUBLER H
vior VIOl ! VIO \ | vios i
v T-164061) ciso VT-1640819) ! o VT-1640619) | t VI64I6Y |
i + Y {
[ { 1
s ; ; '
e 8 a3 . 53 |
J e I 53 e 2 3 - 7 '
§ b N g% [/ B £5 3¢ g
: s | L4 o LPaT 7 T ¥
a . g 3
& 8. {‘ T8¢ =
o 1 v = T3
e
| M 3 ol o 1
3 [ < % =L 3 v
5 2 Fooew | 33T 2 5 s
r Lt ] ]
I [l
RIOS RI4T  R02 LII‘)
It —
L) L
~
I
H
SAPACITORS APPARATYS LEGEND — Cra l-
CI 0003 WF 800 CIst SOLLF 800V PGS RIMg 50N yZw i
€108 ELIMINATED IN LATER UNITS 153 20 LUF MAX AR GAP 0028 PGION  TRANSMTTER R130 250007 W MAG
€103 00001 UF 800V Ci%4  GOO3LF 800V PG 03 DYNAMGTOR RISU 1000001 1% MiC
Ci04  0.0003 JF 800V €I85 G003 LF 800V PG 104 DYNAMOTOR RIS2 20001 BW K
Ci05  IS14F 300V G187 20 LAF MAX AIR GAP 0025° RIS 83N ITOw o P
CI08 350 LAF MAX AR GAP 0.023" G156 G003 LF 800V ALNITORS Rise 83 19W A ER Y
al €13 €0.ar MaX AR Cap 0025 Ci59  ODILF 300V RIOI 100,000 /2 W R1SS 1000001 2W &
g CUS  SOLLF MAX AR CAP GO2Y TR0 ELIMINATED IN LATER UNITS RI0Z 1000N 20W & "ow'\ -~
ClIS  BOLLF MAX AR GAP 0025 18, 9A0014F 0OV RIO3 2500001 (W 'i n S
€152 SOMAF MAX AR GAP 0028" 85 o .ur{ooc v RIO4 50000 I/2 W g;'&u 8 4 i5D & ——
156 SOLUF MAX AR GAP 002%° m E“"N"EB IN LATER UNIT! RIOS 250000 i/2 W SOOI ANTENNA SWITCHING €1
€07 ELIMINATED ™ LATER UNITS. LININATED (N LATER UNIT! RICE 16900 1001 2W $102 OYNAMOTOR STARTING z
XMICHES RIOT  10Q000AN I/2W 503 RECEVER DISABLING [y -
€108 0.0008 uF 8OOV DIDI PUSH BUTTON ASSEMSLY RIS  SON y2W 5104 RADIO- INTERPHONE p p
ELMINATED 1N LATER UMTS TO  CRYSTAL SELECTORS RIOS  10QO00N 2w 8 1 «
il 0003.F 800V oue RIID 10000 2 W TRANSFORMERS Y b X ~
Ciz  GODY LF 800V OUE  PUSH BUTTON ASSEMBLY R 10000A 1w TI0N AP NPUT # ki @
Cia  20ALF MAX AR GAP 0025' TO  ANT CAP SELECTORS Ri2 0N 2w 1102 AF QUTPUT
CHE 201U MAX AR GAP 0025 D120 RU3 10~ W
CHT  GOODAF 800V DIl ANT CUR-TUNC Rl 300000 2W TCI0 ANT CUR THERMOCOUPLE ]
Cis  GDOILF #0V D122 RECENIR TUNE-OPERATE RIS 10Q000A Y2 W X
€120  20LLIF MAX AR GAP 0025° D123 RADIO-INTERPHONE RNE 300001 2w Tl OVEN THERMOSTAT ps
Ci2l  OQ0IMF 800V Di24  ON-OFF POWER SUPPLY RII7  $3000n T Cuo
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RADIO TRANSMITTER BC-610-(*) i
BC-610-A k Reference
CE10-(* BC~610-B :
part of: SCR-299-(*) BC-610~(*)= B0=610-C ™ 11-280
Bc-610-D
RESISTANCE MEASUREMENTS OF TRANSMITTER R-F SECTION
’ g
RESISTANCE MEASUREMENTS TO CHASSIS e o
All tubes removed.
A-C power cord plug removed from PLg. C|2
Speech amp. cord plug removed from PLg.
All other plugs in place.
Any tuning unit in place; BAND SWITCH
at corresponding position.
MODULATOR BIAS control fully clockwise. .
CW-PHONE switch at PHONE. T m—
Position of other controls immaterial. 6
NOTE: For additional measurements; re-
fer to par. 25 and par. 26 of TM |1~ © Q) VT-220
280. V/620-4/208
Reference to fig. § on page 5 will be o on
helpful in measuring resistances and \g
checking continuity of control cir-
cuits, transformer primaries, and re-
lays. P
l ll 23 Z5Ma
V, Vo
vT-io7 vT-li5
. J0Ma SOM.
5
\.
T4
- TOP VIEW
Y Deperrds on position of tap on Ry M = 1000 ofrins
tMeasured ro pin 2 of Plg on 5C-6/00
Fig. 1.—Resistance measurements—r-f Deck.: ﬂ
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The voltages inBC~-610 are DEADLY,andextremely
high voltages are also present in the antenna cir-
cuit when transmitting.

Never tape down the interlock switches, or by
any other means seek access to the interior with
power applied to the transmitter. Always remove
the A-C power cord from PLg before working on the
interior of the transmitter.

Also since bleeder resistors DO burn out, it
is smart to check that the high voltage charge in
the filter capacitors is discharged. To do this,
proceed exactly as follows:

|. Connect a length of insulated wire secure=-
ly to the chassis. The wing nuts will be found
convenient.

2. Touch the free bare end of the wire to:
a. Either of the vacuum capacitor clips
which are located on top of the large
tuning capacitor {C) on the R-F deck.

CAUTION

. TM 1]1-310
RADIO TRANSMITTER BC-610-(*)

b. The terminal lug at top of the feed-
thru insulator between‘V.o and Vy| on
the R-F deck. (Point "X" on fig. i)

¢. Front terminal of large tubular resis-
tor (R;j) at end of Modulator deck.near
T7. (Point "X" on fig. 2.)

Because of the hazard to life no voltage meas~
urements have been indicated in this manual and it
is strongly recommended that none be attempted.
However, paragraph 24e of TM |11-280 contains in-
structions for a safe procedure in checking the
high voltage supply for operation. Any other meas-
urements are not only dangerous but impractical
due to inaccessibility of pertinent points of
measurement.

Tracing of any source of trouble 'should be
possible from resistance measurements as given on
pages | and 2 and in paragraph 25 of TM |1-280
Any departure of panel meter readings from the nor-
mal values shown in the table below can also serve
as a guide in localizing trouble.

The final amplifier neutralizing condenser C,
has been adjusted at the factory. |In the even
that its setting has been disturbed, readjustment
may be made as follows:

l. Insert tuningunit and associated tank coil for
highest frequency band.

2. Disconnect the two leads from transmitter to
the Antenna Tuning Unit, BC-728.

3. Be sure PLATE POWER switch is at OFF.

4. Set PA GRID-INT AMP switch to PA GRID.

5. Set PHONE-CW switch to CW.

6. On speech amplifier BC-614, set NORMAL REMOTE
PHONE switch to NORMAL (applies to BC~614-~D
only),

TRANSMITTER NEUTRALIZATION

age cannot be applied to the power amplifier
during the neutralizing operation. '

8. Turn FILAMENT POWER switch to ON, and allow 30
seconds for warm=-up.

9, Turn EXCITER PLATE POWER switch to ON.

10. On speech amplifier BC-61Y4,set transmitter con-
trol switch to TRANS ON.

il. Depress key and adjust tuning unit controlsto
resonance at some frequency near the high fre-
quency end of range.

12. Slowly tune PLATE TUNING thru resonance with key
depressed, and observe dipon GRID CURRENT meter.
This dip should not exceed 3 ma.

13. If dip exceeds 3 ma; adjust C,, insmall steps,

7. Open covers on top of transmitter. This oper- checking as ini2 after each ad justment until
ates the interlock switches so that high volt- minimum dip is obtalned.
OPERATING CHARACTERISTICS
Meter switch Normal Limits
Measurement : Meter position reading | Max. Min.
Fitament voltage FilL. VOLTAGE - 5.0V 5.3v 4.9v
Buffer-Doubler plate current Eane' ™ [surrer-oousLer | o .o 25 ma
Int. Amp. grid current GRID CURRENT| INT. AMP. GRID 3 ma 8 ma 2 ma
EXC ITATION INTERMED IATE
fnt. Amp. plate current PLATE ANPLIF |ER 150ma |i75 ma
P. A. grid current GRID CURRENT| P, A, GRID 65-80 ma 50 ma
P. A. plate current (PHONE) P. A. PLATE 250 ma 260 ma | 200 ma
P. A. plate current (CW) P. A. PLATE 290 ma 300 ma {200 ma
Mod. plate current (no mod.) MOD. PLATE 40 ma 50 ma | 35 ma
Mod. plate current (100% mod.) MOD. PLATE 200 ma
Line voltage 115v 125v 1 05v
E *Some sets were erroneously marked OSCILLATOR.
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RAD!IO TRANSMITTER BC-610-1*) ’

VTF46A V195 VTi00
RMA TYPE RMA TYPE RMA TYPE
866 A 2A3 807
00
0., %>
VT-I45 vT-218 VT-220
RMA TYPE RMA TYPE RMA TYPE
523 100 TH 250 TH

BC-610-(*) TUBE BASES, BOTTOM VIEW

Vq -
VT-46A ONONMONONOROROR]
RECTIFIER ° >
CAP <
ul
¢
—O-—’ g
® |
(g
ta JEs
%
S1i 100} ii5 o— | &
CAP. AT 2
Ve | =——=_T> :gl o
VT-46A _ 'fIOA ?m’ }z.sv | S
RECTIFIER

Fig. 6.—Schematic—h-v power supply.
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=

RADIO RECEIVER & TRANSMITTER BC-611-(*);
BC-611-(*) & BC=611=A, BC=611-B, BC-611-C
Reference:
Part of: SCR-536~(%*) ™ 11-235
A\ Va2 Vs Va Vg
;g# ;Z:# 8:: "3:'7 8:'1’ :Z::.T‘ 8:’;‘ OZ'T. 7‘.# » VOLTAGES POINT T NT
T 5 i S S S e = - 9 POl
: V.M.
PART REC. | TRANS. RANGE
Rys R, 0 0 3
Ry 0.2 0.5 3
Ry 0.2 0.7 3
3% &F 388 & 1 FE Ry 0.1 0 3
BOTTOM VIEW OF CHASSIS R 15 90 300
458 35-R 45/ O-R QR  42R 42-R NOT 0-R NOT 4R R7 0.2 0 3
871 .:;10_1 871 0T JT 701 70.1 USED 0.1  USED 257 Rg, Ry 0 0 3
pia Sr|ot |3F] 63T %ot | 8R(3%F %% idflrer gtov 11 ;g g gg
] PR LA LU IR S YO N N SN ITL 12
© B ¥ 2008 9T U gy @ g’%i ARl &Ié ) 1Rygyr Ryy lg 8 33
—— ), ‘15
8 8 & & 08 U85 B8 B  "BAR  'BAR "I HRE R 65 0 300
< A A AB 6n BOB HUG B wad GO *%I# S Rys 45 0 (5)' | 300
o-R Bre &R o-R |#2R oA NG 30R AR|6R - 5°R| TR R 15 i5 30
o-7 o-T o-T 0-T|70-7 |.4.-T| useo ar.T 0-T |14-T 87-T 70-T{ 70-T \ 18
-2-R -8R —6R o-R O-R -10R 90-R 45R iaR 80-R 7R R19 18 0 30
o-T o-T -25-T 70.-T O-F -10-T o-T 87 14-T 87-T 70T R 0 o 3
FRONY VIEW OF CHASSIS Rzo 65 60 300
NOTE:- VOLTAGES WITH SUFFIX 'R° MEASURED IN REGEIVE POSITION. R“ 5 5 30
VOLTAGES WITH SUFFIX 'T° MEASURED IN TRANSMIT POSITION. R22 0 0 3
23
Fig. 1.—Voltage readings. Rox 0 I 3
Rys 0.1 0 3
Readings with "A" batt voltage 1.4v, "B" batt voltage 90v under load. 2267 Re7 8 g g
1
Measurements above taken between point indicated and chassis, using C, 5 . 80 300
1000 ohms /volt meter. Filament and bias voltage read on 30v range, Cy 24 > 80 300
all others on 300v range. gs 3'2 g g
Measurements in point-to-point chart at right taken across the part, C: 0 0 3
using meter range indicated. Ca 0 1.3 3
NOTE: Do not attempt to take measurements across parts not listed Cey 50 90 300
because of likely damage to circuit or tubes, Cys 0 75 300
cu"czs 0 0 3
7 27 0 30
Cya 80 0 300
C19-Cay 0 0 3
Cp9 *0.2 0 3
ANTENNA CURRENT METER DUMMY ANTENNA GCONNECTION cz5 0.2 0.2 3
0.1 0.1 3
ANTENNA CHANGE-OVER SWITCH g:: .85 80 300
DUMMY ANTENNA Ca9 40 85 300
CHASSIS CAPACITOR GONTROL ) Cs0 80 90 - 300
34 95 0 300
MOUNTING SCREW N 0 10 30
* Depends on bias connection.
GLAMPS ' _Late BC=6lI-C.
E x s macsus T8, e+
& | 18T I-F PRIMARY/ ' TEST UNIT [-135-1%) - P recever wrorese
s TRIMMER §
€ | IST I"F SECONDARY @ J
o | TRIMMER TEST GASE SN e s - ?
:_2, 2 ND I-F SECONDARY CS'BI"(%) ? o A cRYSTAL
# | TRIMMER - ey, 2P °
— , & =N
S TEST STAND FT-252-( %) LOCKING EARS : . ' =
h HARNESS TERMINAL BOARD Fig. 2.—Test Equipment IE-17—(*)
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3

8828528 8828529 8828530 8828531

3— — 7 oul Taee et
\ ' ot |
) cis {
‘) S.0M !

s R1S 00025 wf

c25 |
L i !
ST TR e 7
) { M = 1,000 0MMS | |
e e L

Fig. 5.—Resistor-capacitor cup schematic,

BOTTOM VIEW NO R26 IN BC-611-A
aB2eses ."5!’ 8820530 “.‘ 2820531

'Ce, 5, 623, T3, 13 & At L C1Y, €18, Ce8, CE6, GET, A9,
R3 & R4 N CUP) c31, M2a AiS Rie, R21' @ RRP
(N CuP) (N GUP) (14 CuP) 3
FRONT VIEW
-n—-l.l b R egpierd y g _—— —_ - — - - - — ..‘
L3 ler [ H——‘*J
7 !@I‘Q‘ 151=ls1 u ) = S, 2 o
— wilem]= =1 = ‘\: =f= :;;‘;‘—"; csann ] — -l-.-—- -l—l—-— —l—v —-*
© Be Ul oeeroen it © nhn vob 0y o e
C.—— 1) . %f"’"‘ -
R 04 GA% 2488 0 2480° &84 BN A8 o @
ipigr -1 lalplalpml ¥ afai Igigl igl Il
2 =) | =] = (£
rS R? . R2S A “ (™) (t2) —

REFERENCES (N PARENTHESES () REFER TO BC-611-C ONLY

TOP VIEW

Fig. 6.—Parts layout.
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RADIO RECEIVER & TRANSMITTER BC-611—{*)

l. The following method
where trouble
seepage.

a.

RESTRICTED

COMMON FAULTS AND CORRECTIVE MEASURES ‘ 3

WATERPROOF ING BC~611-(*)

is recommended in cases
is encountered due to moisture

Spread a small quantity of Permatex, avia-
tion type, Permatex Co., N.Y., or equal,
over the sealing rubber of both bottom and
top covers.

Close bottom cover and press it firmly in
place while tightening the hinged thumb
screw. Be sure this screw is tight.
Insert a fiber washer under the screw which
holds the top cover to the chassis. Close
cover and tighten screw.

Remove cover of "Press to Talk" switch as-
sembly, Spread a thin coating of Permatex
over the rubber surface (side making con-
tact with case) and replace the cover. Be
sure themetal frame issnugly screwed down.
Remove bakelite cover from both mouth and
ear pieces, Squeeze a small quantity of
Duco cement, DuPont de Nemours Co., or e-
qual, on the diaphragm of both pieces (dy-
namic type only)and spread out evenly with

2.

3.

finger. Allow to dry several minutes and
repeat witha second coat. Allow thecement
to dry one-half (3) hour before replacing
bakelite covers.

f. Remove the neoprene grommet from the an-
tenna insulator. Fill the inside of the
grommet with petroleum jelly, Chesebrough,
or equal, and place back on the insulator.

Steps have been taken to procure and stock, at

various Signal Corps Depots, kits comprised of

the following materials suitable for the above
outlined modification, which may be requisi-
tioned through the regular channels:
| gross Washers, fiber, 5/16" 0.0., 3/i6"
I.D., /16" thick, Pennsylvania Fi-
ber & Specialty Co., or equal.
8 ounce Permatex, aviation type, Permatex
Co., N.Y., or equal,
| tube Cement, household, 5§ fluid ounce,
DuPont de MNemours Co., or equal,
8 ounce Jelly, petroleum, Chesebrough Mfg.
Co., or equal. )

The above kit of materials is sufficient for

maintenance of fifty (50) sets for one year.

0CSig0 Maintenance Letter No. 13.

FAILURE OF 029

Capacitor C 9 frequently short circuits,
%. If replacement is necéssary, also

is replacemen

Remedy

check for damage to resistors Ryy and RZL' Replace

them if necessary.
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V1173
RECEIVER, I-F AMP
TRANS, NOT USED

V4
VT472
RECEIVER, 2ND DET, AV.C, A-F AMP
TRANS, MICROPHONE AMP

T™ 11-310

<  RADIO RECEIVER & TRANSMITTER BC-611-(*)

v5
VT174
RECEIVER, OUTPUT AMP
TRANS, MODULATOR

PUT - #TUBE SHIELD +F
NS PN a M1 sug TRANS  Cwur N\ . 0.006f gu*
4 ‘ LS N rrav 1icz7
- j0.001|uf
A ——— = r-< ) ey
1
> § olooo2s| uf C28
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REGEIVER 002p fu* L o thipih
saN n(op | & [ X N l | I | |
ON-OFF e ||
SWITCH 113 VOLT "’ BATT.
M8
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NUMBERS AROUND TUBE SYMBOLS NOTE.- SWITCH OPERATED BY ANT, = =
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PUSH ANT, ALL THE WAY IN
= TO TURN ‘OFF’

—Schematic—BC—-611-A.

VT-171
(RMA TYPE {RS5)

VT-172
(RMA TYPE 185)

vVT-178 VT-174
(RMA TYPE 1T4) (RMA TYPE 354)

—

5




TM 11-310 ’ ‘ RESTRICTED
RADIO RECEIVER & TRANSMITTER BC-611-(*) ‘

Vi ve v3
ANT vT174 WA VT173
ASSEM  RECEIVER, R-F AMP REGEIVER, CONVERTER & 0SC 3 RECEIVER, I-F AMF
TRANS, R-F PW'R AMP TRANS, 0SC H
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(RMA TYPE 1RS) (RMA TYPE 1S5) (RMA TYPE 1T4) (RMA TYPE 354)
Fig. 8.—Schematic—BC-611-B,
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q
M5
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- 220M0
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CIRCUIT CHANGE ADDING
R26 IN LATE BC-811-C SETS

FIL B SW x4—O Ji]s me

) == =
NOTE - SW-M6 OPERATED BY ANT.

PULL OUT ANT TO TURN ON’

PUSH ANT ALL THE WAY IN

TO TURN ‘QFF"

—BC-611-B, BC-611-C.
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T™ 11-310 RESTRICTED

SPEECH AMPLIFIER BC-614-(*) = - |

RESISTANCE MEASUREMENTS

All plugs and tubes removed.

Transmitter control switch set at TRANS. OFF.

SIDETONE switch set at ON BC-342.

NORMAL-REMOTE PHONE switch set at NORMAL.(Applies
to BC-614-D only.)

Both GAIN controls full on.

Both RECEIVER CONTROL switches set at AUTO.

Measurements are tochassis unless otherwise indi-
cated.

VOLTAGE MEASUREMENTS

Readings taken on lowest suitable range of 1000
ohms/volt voltmeter.

Voltages are nominal D-C to chassis unless other-
wise indicated.

Line voltage approximately ((7v A-C

BC-614 connected as for operation in SCR-299-(x),
but with transmitter PLATE POWER switch OFF and
transmitter control switch at TRANS OFF.

SIDETONE switch to ON BC-312 or ON BC-342.

Turn transmitter FILAMENT POWER switch to ON.

MODULATION LIMITER ADJUSTMENT

Read justment should be made only in the event
that MOD LIMITER control has been disturbed; no
ad justment in the field is recommended unless an
audio oscillator is available. |If necessary, ad-
justment is accomplished as follows:

|. With BC-614 connected to transmitter BC-610,
set transmitter control switch at TRANS OFF
and SIDETONE switch at OFF. (In the case of
BC-6i4-D, also set REMOTE-NORMAL switch at NOR-
MAL.)

2. Turn FILAMENT POWER switch (on transmitter) ON.
Remove metal plate on front panel covering MOD
LIMITER control (R,,i) screw ad justment.

4. Turn this MOD LIMITER control to the extreme
counterclockwise position.

5. Turn transmitter control switch to ON,and make

sure that the transmitter is completely tuned
and loaded (250 ma on PA PLATE meter)for high-
power phone operation. Adjust MOD PLATE cur-
rent to 40 ma without modulation.

6. Feed output of 400-cycle audio oscillator into
DYNAMIC MIC jack SO,q,. The "hot" lead should
be connected to No. 3 terminal of this jack,
and the ground lead to No. | terminal or chas-
sis. CAUTION--Output of the oscillator must
be sufficiently attenuated at all times to
prevent overloading the first A-F stage (V,,, ).

7. Adjust micgain control and/or audio oscillator
output control until MOD PLATE meter reads
225 ma.

8. Turn MOD LIMITER control clockwise until MOD

PLATE meter reading decreases to |60 ma. This
complietes the adjustment.

OUTPUT LEVEL METER (M,,) ADJUSTMENT

Early models of BC-614 were equipped with this
meter, and a screwdriver adjustment (R' ) is pro-
vided on the rear apron of the chassis. Adjust
for midscale deflection (0db) at 100% speech mod-
ulation of transmitter. 200 ma on MOD PLATE meter
of transmitter BC-610 indicates 100% modulation.

COMMON FAULTS AND CORRECTIVE MEASURES

PROTECT 1ON OF OUTPUT LEVEL METER (Mq;)

To prevent excessive deflection of QUTPUT
LEVEL meter when keying with sidetone, the follow-
ing change should be made on é€quipments having
this meter.

Remove the brown ground lead between the meter
and ground at the ground end. Connect this end to
the unused center contact, or OFF position of SIDE-
TONE switch section 101-B, This part of the switch
is the right section as viewed from the front of
the speech amplifier.

Read just QUTPUT LEVEL meter.

Ref: 0CSig0 Maintenance Letter No. 30 (i943)
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™ 11-310

FI::f

Part of: SCR-509-(*)

SCR-510-(*)

RADIO RECEIVER & TRANSMITTER BC-620-A
k!

RESISTANCE AND VOLTAGE MEASUREMENTS

"

Reference:
T™ 11-605

BOTTOM VIEW
OF CHASSIS

PRESS MIC BUTTON WHILE
READING VOLTAGES AT V|, Vo,V \g

METERING SOCKET

{SEE ALIGNMENT PROCEDURE
VOLTAGE MEASUREMENTS

FOR
AT THIS SOCKET)

FRONT

NOTE: ‘B’ VOLTAGES WILL BE HIGHER
IF VOLTAGE REGULATOR IN PE-97
IS NOT OPERATING.

NOTE
L

1 Meqolim 11in. (Depeirds
on éggéza;ar ;72rz£;;53¢234)

Fig. 2.—Resistances—
power cable plug.

& selOn
Ao 45 ¢
7 MegA h e

Fig. 3.—Resistances—
Internal Battery
(BA—41) plug.

KEY TO SYMBOLS ON Fi6.1

#-WITH ZERO VOLTS AT PIN 7 OF METER-
ING - SOCKET.

NM-NOT MEASURED

©-SOCKET TERMINAL USED AS TIE OR DUMMY
LUG ONLY. NO TUBE ELEMENT CONNECTS|
TO THIS LUG.

#-DEPENDS ON LEAKAGE THROUGH C3
M~ = 1000 OHMS

Fig. 1.—Voltages and resistances—tube socket terminals.

RESISTANCE MEASUREMENTS

Volume control full on.
Meter switch at OPERATE.
Channel switch at A or 8.
SW-10 and SW-1| ON.
All tubes and BA-41 removed.
Handset and power cable disconnected.
Yalues are nominal and are measured between point
indicated and chassis, except where noted.
xVTVM =ELECTRONIC VOLTMETER

VOLTAGE MEASUREMENTS

Use PE-97 with fully charged i2v storage battery.

Fresh battery BA-4] installed. Tubes in sockets.

VOLUME control full on.

Meter switch at OPERATE.

Channel switch at A or B. .

SW-10 and SW-1| ON.Handset plugged in.

Voltages measured in "RECEIVE" position except at
transmitter tubes V,, vy, Voo Yy

Voltages are nominal DC and are measured with
between point indicated and chassis.

Yytvm

-

1
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T™ 11-310 RESTRICTED

RADIO RECEIVER & TRANSMITTER BC-620-A iF

FREQUENCY PRE-SETTING PROCEDURE i
APPROXIMATE SETTINGS *A* CHANNEL ls"(o)ell)(lENTG COIL
[cHanneL Al [a2][a3 [a4]As [ a6 [PosiTiON OF UNDER 1=
NO. |BI|[B2]|B3|B4|B5|B6| PINSINL, CHASSIS —
WHT-BLK
0-19 |3.0(20[20[20[1.5[3.0 )
20-29 |s.0|28|40[25]|2.0[3.8 6 e
30-39 [55]5.0/4.5|45]4.5]|50 4 B"CHANNEL Jsep TABLE
40-54 |6.0|5.8{55|52]5.2]58 3 FOR POSITION
s5-74 |6.9|6.8/6.5|60|6.2]6.5 2 OF TAP CON-
75-80 | 7.4| 7.8| 7.2| 7.0]7.8]| 7.2 ] WHT-GRN  NECTOR PINS
NOTES: TURN PANEL METER SW. TO'OPER% SW.~ 11
—_ TOON’,QUICKLY ADJ. A6 (B6) FOR MIN. IF
SET A&B ADJUSTMENTS AS SHOWN IN A6 (B6) IS NOT STILL NEAR APPROX. SET-
TABLE OF APPROXIMATE SETTINGS. ING, GO BACK TO STEP @).
TURN POWER OFF WHILE ADJUSTING
LOCKNUTS. READ *CAUTION” ON PAGE 2.

:

TURN SW.~10 & SW.-11 TO'OFF’& PANEL

METER CONTROL SWITCH TO ‘CHECK.
#STEPS (@) TO @ MADE WITHOUT MIC.

BUTTON PRESSED.

STEPS @ TO (® MADE WITH MIC.

BUTTON PRESSED.

CONNECT VTVM COMMON LEAD TO
CHASSIS (NOT PANEL).CONNECT
PROBE AS INDICATED.

ot ADJ. A3 (B3) FOR MAX.
PRESET LOWER FREQ.CHANNEL FIRST. — *@NOISE IN HANDSET ; OR
)

TUNE FOR . ON
VTVM BY C%ﬁﬁECTING

& SW.-11'ON’), RETUNE A6 (B6)

REPLACE SET IN CASE (SW.-10
. FOR MIN.WITH ANTENNA.

IF NO MAX. IS FOUND NEAR
APPROX. SETTING, RETURN
A6 (B6) TO APPROX. SETTING.

*@ADJ. A6 (B6) FOR MAX. AS IN @.

31VYd'vd

S oeos il B on
PANEL METER (CHECK’ OF R3¢ AND R37.
POSIT ION). ®

€
2@
1X:]

@ 2
\ x
CHECK VOLTAGE AT PIN“3 ul
OF ‘MS. IF_GREATLY LESS o
THAN IN @, GO BACK TO @. 2.29%
S5OV
-]
S J
ADJ. A4 (B4) FOR MAX. AT S
PIN*5 OF ‘MS. o~
®
271
p "oz
(o} a® 2
CAREFULLY AND SLOWLY READJUST (& =
A2 (B2) SLIGHTLY TO -6V AT PIN"4 [ —
OF *MS, VOICE SHOULD BE HEARD IN ®
- HANDSET ON SPEAKING INTO MiC, © S
2 -
P >/
z LY ADJ, Al (Bl) FOR MAX. AT
» 3> ADJ. A2 (B2) FOR * PIN?2 OF "Ms.
ABBREVIATIONS: PR | msxb?lrl_mg;sg
\ O MS. ARGE
MS.=METERING SOCKET. | ,
S.=METE o PEAK NEAR APPROX. NOTE :- BEFORE STEP @,CHECK
VTVM=ELECTRONIC 8 SETTING. NOTE CRYSTALS. READING S QULD BE
VOLTMETER. >/ READING. APPROX.-15V AT PIN *| OF ‘MS.

- _ -
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T™ 11-310

RADIO RECEIVER & TRANSMITTER BC-620-A

"RESTRICTED

COMMON FAULTS AND CORRECTIVE MEASURES
CORDING

The power and control cord and its connectors
are subject to failure due to vibration and twist-
ing. 'Be sure to check the cording and connectors,
both electrically and mechanically, before looking
for trouble in other parts of the set.

Refer to COMMON FAULTS AND CORRECTIVE MEASURES un-
der SCR-509-510-(*) in this manual for an author-
ized method of supporting this cording.

SPECIAL NOTES
MOTSTURE PROTECTION

A waterproof canvas cover to protect BC-620-A and
its associated power supply (PE-97-A or CS-79-(’);
has been added to the parts list of SCR-509-(*
and SCR-510-(*). Organizations having Radio Sets
SCR-509-(*) and SCR-510-(*) which lack Cover BG-153,
Stock No. 2Z3400-153, shduld requisition them in
the usual manner. This cover is not removed when
the equipment is in operation.

Ref: Supply Letter No. 179 (19u3)
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Part of: SCR=-506~A

RADIO RECEIVER BC-652-A

P

VOLTAGE MEASUREMENTS

Reference:
T™ {1-630

Remove receiver chassis from case.

Remove crystal-frequency-calibrate chassis
(Voosen connection to antenna post) . Leave
units connected electrically.

Remove bottom cover of each chassis.

J250 WWW

DYNAMOTOR DM -40-4
(OR DM-41~4)

Connect proper battery (12 or 24 volts) to binding
posts rear of dynamotor. Receiver is turned
off by unscrewing fuse, FU-42, on  the front
panel.

Ground pin 8 on Plug P302 to chassis.

Turn CW-MVC-AVC switch to MVC.

Turn CFC ON-OFF switch ON.

Turn INTERVAL switch to 20 KC.

Set INCREASE OUTPUT control to minimum.

Tune receiver to 2.0 mc.

Measurements made from socket terminalsto chassis.

Values indicated arefor supply voltage of 14 volts.

All values are measured in positive volts.

\_Measurements madewith 1000 ohm-per-volt voltmeter.

CFC CHASSIS
BOTTOM VIEW

3

—~
)

PANEL EDGE

RCVR CHASSIS

BOTTOM VIEW
OSGILLATOR R-F ANTENNA
SECTION SECTION SECTION R

PANEL EDGE




T™ 11-310 RESTRICTED :
= |

| RADIO RECEIVER BC-652-A

RESISTANCE MEASUREMENTS

4 )

J230 CFC CHASSIS
80TTOM VIEW

Os =0
DYNAMOTOR DM -40-A
(OR DM-4i-4)

Disconnect battery. NN NN AN

Remove receiver chassis from case.

Remove crystal-frequency-calibrate chassis (loosen
connection to antenna post). Leave units con-
nected electrically.

Remove bottom cover of each chassis.

Leave tubes in sockets.

ON-OFF switch ON,

+Turn CW-MVC-AVC switch to MVC (at CW for X306)

Turn CFC ON~OFF switch ON.

Turn INTERVAL switch to 20 KC.

Set INCREASE OUTPUT control to minimum,

A1l values measured in ohms,

\kﬂgasurements made from chassis to socketterminals.

PANEL EDGE *

0 050
X306 \ 13000 RCVR CHASSIS
2200 a a BOTTOM VIEW
@ 15000 0
7 4
6 5
° 20000
250000 J0.15 MEG.
QPEN
(500.0. MEASURED
TO PIN 8 OF P302)
| w
0SGILLATOR R-F ANTENNA a
w
SECTION SECTION SECTION 3 )
w
z
<
a
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T™ 11-310

RADIO RECEIVER BC-652-A

T

Remove receiver chassis from case.

Remove crystal-frequency-calibrate chassis
(Loosen connection to antenna post).
units connected electrically.

Remove bottom cover of receiver chassis.

off by unscrewing fuse on front panel,
Ground pin 8 on P302 to chassis.
Turn INCREASE OUTPUT knob full on.
Connect output meter to SPEAKER jack.
Turn CW-MVC-AVC switch to MVC,
Turn CFC ON-OFF switch OFF,
Connect "low" side of sig gen to chassis.

]. WAVE TRAP TUNING

l. 8ig gen modulated and set for 915 kc.
of sig gen high.

capaclitor to Antenna post.
3. Tune recelver to 2.2 mc.
4, Adjust L303 and L302 for minimum output.

ALIGNMENT

Leave

Connect proper battery (12 or 24 volts) to binding
posts rear of dynamotor. Recelver is turned

Check sig gen with frequency meter at each setting

Output

2. Connect "high" side In series with 0.00] uf

T308

R ———

REAR

————

25 vol

5, Connect sig gen in series with 0.001
uf capacitor to grid cap. of V302,

6. Adjust sec T310 to maximum output.—

—7. Adjust pri T310 to maximum output.

ts.

, OTTOM VIEW
II. 1-F ALIGNMENT

In the following keep output of sig gen
so that output meter does not exceed

be used.

’ 8. Adjust sec T309 to maximum output.,———
9.
i pd 10,
IV. R-F ALIGNMENT REAR
BAND 2 -
T3 |- T308 -1,
23. Set sig gen to 5.7
. mc, modulated. Q O iz,
24, Tune recelver to 5.7
mc on BAND 2. VT-132,0r 12k8 = -13.
25, Adjust €330 for maxi- /Tao
mum output. O}
26, Set sig gen to 3.6
me . v,
27. Check receiver cali« VT3l VT-153,0r VT-169
b;at{on at 3.6 mc. T310 . vT-131 Iy
If it Is appreciably 3.8 M z.1Me .
off, adjust slug at /© @_j 307
B2 um out- 1
put. Repeat™steps | 82]0SC. B!
23 to 27, ——— —~O ® I5.
28. Set slg gen to 5.7 \__57Md 3.8 M
mc and tune set to vT-18 SEETT FITTIR 16.
5,7 mc.
29. AdJust C315 for maxi- L -O vitez 7.
mum output. #2 |[R.F. B!
30, Adjust €303 formaxi- L303 Q 18.
mum output.
VT-168-A \____ SISKIC-WAVE TRAPR Y, 19,
Y. BFO ALIGNMENT ~ <G Saiwe ) 7209
3i. With set operating T312 q
at max imum output as : 82 {(ANT. B!
in 30, operate sig | ©L3°2
gen unmodulated. L
32. Turn CW=-MVC-AVC 915 KC-WAVE TRAP y, 20.
switch to CW. : TOP VIEW
33. Adjust C356 in T31| N \
for desirable output PANEL EDGE, 21,
tone. Either side
of |-F frequency may 22,

RSN

Ad just pri T309 to
max imum output.

Adjust sec T308 to
max imum output.
Adjust pri T308 to
max imum output.

Adjust sec T307 to
max imum output.
Adjust pri T307 to
max imum output.

|-F's now aligned.

TI. R-F ALIGNMENT

BAND 1.

Connect sig gen in
series with 0.001 nf
capacitor and antenna
post. :
Set sig gen to 3.33
mc, modulated.

Tune receiver t03.33

mc on BAND 1.

Adjust C328 for maxi-
mum ‘output.

Set sig gen to 2.l
me.

Check receiver cali-
bration at 2.1 mc.
If it is appreciably
off, adjust slug at
B! for maximum. out-
put. Repeat steps
15 to 19,

Set sig gen to 3.33
mc and tune set to
3.33 me.,

Ad just €314 for maxi-
mum output.

Ad just €302 for maxi-
mum output.
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RADIO RECEIVER BC-652-A : -

ADJUSTMENTS OF CRYSTAL FREQUENCY CALIBRATOR |

When a tube is changed in the Crystal-Frequency-
Calibrator it will be necessary to make the follow-
ing ad justment of R208

SETTING OF R208

I. Remove receiver from case.
Connect proper battery (12 or 24 volts) to
binding posts in rear of dynamotor. Receiver
is turned off by unscrewing fuse, FU-%42, on

[ \ \¥ “] front panel,
) 3. Turn CFC INTERVAL switch to 100 KC.
4. Turn CW-MVC-AVC switch to Cw.
5. Ground pin 8 of P302.
6. Check receiver at 2 mc and 2.1 mc crystal har-
monics.
. DYNAMOTOR 7. Throw CFC INTERVAL switch to 20 KC.

8. Tune receiver from 2 mc to 2.1 mc and count
the number of beats. There should be 4, one
every 20 kec.

9. |If moreor less than § are obtained adjust R208
until 4 are obtained, one every 20 kc.

0. Next tune receiver to one of these 4§ beats and
ad just R208 each way until the beat falls out.
Correct adjustment is midway between the fall
out points. When operating region is less than
120 degrees a check for faulty tubes should be
made.,

SETTING OF €201

I+ When Crystal Unit DC-15-A is used,adjust 0201
until crystal frequency is exactly 200 ‘kc.
Connect frequency meter to antenna post for 200
ke pickup.

2. ‘When Crystal Unit FT-24|-A is used,adjust €20!

FUSE FU-42 to maximum capacity (red portion of -adjusting

/ screw toward rear of chassis).
ADJUSTMENT L201 AND L202
SPARE c20l1 \
Fuse I« Turn adjustment screws on L2001 and L202 out to

vTIo8 AJ stop (extended), then turn each in 6 complete
turns. :

SPECIAL NOTES

LUBRICATION and DYNAMOTOR SERVICING
Refer to TM 11-630 for detailed information.

GROUNDING OF MOUNTING FT-253-A

1t is very important that the feet of Mounting FT-
253=A make good electrical contact with the vehl~
¢le in order to avoid noisy reception during mo-
tion. Thoroughly clean the surface of the vehicle
upon which the mounting feet rest, using emery
cloth or sandpaper; then draw the mounting bolts
down securely.,
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RADIO TRANSMITTER BC-653-A

; ’ Ref H
er-so6-A _ RESISTANCE MEASUREMENTS Raterence:
3 —open
%oom‘
open
2 4 2 6’3,6’000&1’
o apen
5
9fo2btop
$PS J vT-154
“open

|__8

MO t POWER AND EMISS5/ON 2/ ° ON\s 4

VT-I175 Switch at CW 4. 0 O o

+ POWER AND EMISSION 3\° o o %
Swrtch @t VO/CE %

t Deperds on serring
of PA FIL rheos’ar

PANEL EDGE—y

VR
VT-200

Tube socket terminals, top view

See schematic onpage 5 for resistances of transformer and relay coils. ¥

VOLTAGE MEASUREMENTS

WARNING

THESE VOLTAGES ARE DEADLY. OBSERVE ALL SAFETY PRECAUTIONS. GROUND THE
CHASSIS. THROW POWER AND EMISSION SWITCH OFF WHILE MAKING CONNECTIONS.

Remove all shields from transmitter and stand Connect pins | and 10 of Plug PI6I.

on its right end. Connect voltmeter to chassis (=) and points
Remove Fuse F-163 (upper FU-12-A) and replace indicated (+). Use well insulated leads., POW-
cover plate. ER AND EMISSION switch at OFF while connect-
Plug in key and microphone. ing Teads! Put one hand in yodr pocket, and
Connect I12v battery to pins 10 (+) and Il (-) stand clear of meter and leads.’

of Plug PI61, _ Turn POWER AND EMISSION switch to position

indicated, press key, and read meter.

Voltage checks using 1000 ohm/volt meter

POWER AND F163

EMISSION Left Fi6% L102 Li20 V120-2 LI42 T180-1 T180-3
CAL & NET 1080 480 213 325 155 -46 0 ~30
cW & 1010 510 214 340 155 30 0 0
CW FULL 1096 500 214 335 150 220 0 0
VOICE T 1060 4us 213 310 135 150 300 -60

T Press mic button instead of key for these readings.
# Connect voitmeter (+) lead to "cold" end of coil to prevent damage to meter.

1
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RADIO TRANSMITTER BC-653-A

.

7.

13.
4,

3.

RESTRICTED

PRESETTING

PRESETTING CHANNELS A, B, C, & D.

Connect proper battery (12 or 24 volts).
Turn ON-OFF switch on receiver ON.

Remove the two large cover plates from front
of transmitter. Remove plate marked MO COILS
PRESET FREQUENCIES and arrange the eight links
according toengraving on plate and frequencies
desired on each channel A, B, C, & D. There
are two links for each channel. Replace plate.

Remove plate marked IPA COILS PRESET FREQUEN~-
CIES and arrange the 4 links so that each
channel is set for the band into which its
frequency falls., Replace plate.

Set BAND CHANGE switch to A,

Set METER SW switch to PA FIL-and adjust rheo-
stat INCREASE PA FIL with screw driver until
meter needle points to white triangle.

Tune receiver on CW to desired channel to be
set on A. Check receiver setting against
crystal frequency calibrator by turning CFC
ON-OFF switch ON and INTERVAL switch to 20 kc
and zero beating receiver. Turn CFC ON-OFF
switch OFF,

Set meter switch to IPA PL and turn POWER AND
EMISSION switch to CAL & NET.

Zero beat transmitter to receiverby adjusting
PRESET FREQUENCIES control A.

Tune PRESET FREQUENCIES IPA TUNING control A
to dip FIL & PL CURRENT meter.

Repeat steps 5 through 10 for band B, C, & D.

Connect (5 foot vertical antenna or Phantom
Antenna A-27-(*) to antenna post.

Set BAND CHANGE switch at A.

Remove p-a coil cover & set taps marked A, B,
C, & D to approximate setting indicated on
back of cover for the frequencies involved.

CAUTION: Be sure all taps fit exactly on
wires and that no short-circuiting
occurs.

15,

16,
7.

19.

TUNABLE FREQUENCY OPERATION

ALIGNMENT

ALIGNMENT OF MASTER-O0SCILLATOR

Set BAND CHANGE switch.to LF, POWER AND EMIS~
SION switch to CAL & NET, and rotate TUNING
LF=HF control to channel |O0.

Tune Radio Receiver BC-652-A to channel 10
(2.2 mc). With AVC-MVC-CW switch set to AVC,
CFC ON-OFF switch ON, INTERVAL switch set to
100 kc and ON=OFF switch ON, adjust MO RESET
LF-HF control to zero beat.

Rotate TUNING LF-HF control and receiver TUN-
ING control to channel 40 (2.8 mc). If zero
beat ‘is obtainable by moving TUNING LF-HF

N

Set POWER AND EMISSION switch to w /4 and
replace p-a coil cover.

Set METER SW switch to PA PL.

Press Key J-45 and tune PRESET FREQUENCIES
ANTENNA COUPLING marked A for dip in meter
reading. If no dip is obtained remove p-a
coil cover and move tap on A slide one turn
either way and retune. Repeat this procedure
until a dip is obtained.

Turn POWER AND EMISSION switch to Cw FULL.
Press Key J-#5. FIL & PL CURRENT meter should
read above 4.5 but not over 5.5. |If reading
Is low remove p-a coil cover plate and move A
tap one turn "higher" at a time, if reading
is high move A tap one turn"lower" at a time,
until proper reading is obtained. ANTENNA
COUPLING control must be retuned each time as
in17.

Repeat steps {3 to I8 for bands B, C, and D.

Set BAND CHANGE switch to LF if desired chan=
nel lies between 0 and 50, or to HF if de=|l
sired channel lies between 50 and 125. Rotate
TUNING LF-HF control to 40 or 120 depending
on band chosen.

With receiver set to CW, CFC ON-OFF switch
ON, and INTERVAL switch set to 100 ke, zero
beat receiver at channel 40 or 120 as the case
may be. Turn CFC ON=-OFF switch OFF.

Turn POWER AND EMISSION switch to CAL & NET
and ad just MO RESET LF-HF control to zbro
beat. The transmitter is now calibrated for
channels throughout the band selected above.

Rotate TUNING LF-HF control to desired chan-
nel. Remove p-a coil cover plate. Set cen-
tral slider, T, to setting corresponding to
the chart on the p-a coil cover plate and re~
place cover plate.

Turn POWER AND EMISSION switch to CW FULL and
METER SW switch to PA PL. Press Key J-45 and
ad just ANT COUP'G LF~-HF for dip in meter read-
ing. Meter should read between 4.5 to0 5.5.
If not,read just slider T and retune ANT COUP'G
LF=HF control.

Index within | /8 inch, then no further align-
ment is required. If error is greater than
1 /8 inch proceed as in steps 4 to 7.

Disconnect battery and remove transmitter
BC-653-A from Mounting FT-263-A. Remove bot-
tom shield and inner shield covering coils
LIO0 and LIOl. Inner shield is nearest center
towards the front.

If zero beat occurred in 3 at channel setting
less than 40, turn ad justing screw in L} 00
one full revolution counterclockwise. If zero
beat occurs at a channel setting more than
40, turn ad justing screw in LI 00 one full rev-
olution clockwise,
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ALIGNMENT (contd)

RADIO TRANSMITTER BC-653-A

i

6. Replace inner and outer bottom shields tempor- 2. Rotate TUNING LF-HF control to channel 80 and
arily and slide transmitter back on Mounting note the meter reading. Disconnect battery.
FT-253-A. Remove back and adjust C126 located at upper

. right 1/8 turn either direction. Replace

7. Bepeat steps | through 3. |If error is still back shield temporarily, connect battery, and
in excess of | /8 inch repeat 5§ through 7. note 1-p-a current.,

8. Check HF band in same manner as steps | to 7 3. Repeat 2 until i-p-a current is at a minimum
except BAND CHANGE must be set at HF, coil for channel 80.

LiOl ad justed, and channels 65 and 120 used
in place of channels 10 and 40. U, Observing the meter, rotate the TUNING LF=-HF

control toward higher channel numbers. |If

9. Replace all shields, mount transmitter in per-
manent manner and give MO RESET LF-HF control
a final ad justment.

NOTE: If MO RESET LF-HF control has to be
turned more than plus or minus 20 div~
isions from50, C106 should be ad justed
to bring its operation back to center.

To gain access to {06 the back and 5.
lower right inner shield must be re- .
moved. [t is located at the lower
right-hand corner.,

reading is constant or lower than 3.5 no fur-
ther adjustment is required. If the meter
reading begins to increase above 3.5 the cop~
per slug in L1121 will have to be adjusted.
Cease rotating control and adjust Cl126 again
for minimum reading noting whether C}26 is in=-
creased or decreased.

Rotate TUNING LF=HF control to channel 80.
Remove top cover and adjust slug in LI2] for
minimum reading. LI2! is at rear of panel
behind IPA coil links., If C126 was increased
in 4 turn slug screw in counterclockwise di=-
rection and vice versa. Repeat 4 and 5 until
i-p-a plate current is substantially constant
over channels 50 to 125.

ALIGNMENT OF INTERMED [ATE~-POWER-AMPL IF IER

te Turn METER SW switch to |PA PL, POWER AND
EMISSION switch to CAL & NET, calibrate with
MO RESET LF-HF control as outlined above, BAND 6.
CHANGE switch to HF, and rotate TUNING LF-HF
control from channel 50 to 125 noting the PA
& PL CURRENT meter. |f reading is substantial-

Replace all shields permanently and siide
transmitter into Mounting FT-253-A.

ly constant and below 3.5 intermediate power NOTE: If C126 is of the two plate type, set
amplifier is aligned. |If meter reads ap- it at maximum and adjust LI2I slug for
preciably more than 3.5 follow steps 2 through minimum |PA plate current, Disregard
6. steps 2 through 6.

MODULATION ADJUSTMENTS

POWER-AMPLIFIER BIAS ADJUSTMENT

|. Tune and properly load transmitter on Cw FULL
with either a vehicular antenna or Phantom
Antenna A-27-(*)." Note ANT CURRENT meter
reading.

2. Turn POWNER AND EMISSION switch to VOICE and
press microphone control switch, Note ANT BN
CURRENT meter and adjust RI77 unti) meter .
reads 1/2 reading noted in |. R|77 is right
hand screw driver adjustment behind fuse
plate,

AUD10 INPUT POTENTIOMETER

l. With transmitter loaded and operating on VOICE
as in2 above, ad just RI90while talking loudly
so that the antenna current increases 20%
over the non-talking value. A sufficiently
accurate setting can be obtained by turning
RIS0 counterclockwise to stop and then /3
turn clockwise. R190 is left hand screw
driver adjustment behind fuse plate.
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SPECIAL NOTES i
[0] [[o] Lo]
i g )
] 3 rv_l I 1 I ) S | 1 r—‘r-l
% l
|, F
: %
» |
G
|
[ ] L
(=) (<9 —
P‘ﬁEYING RELAY Kl6l
(6] CLOSED POSITION [o]
— TOP VIEW
7 <
RELAY, K161

In cleaning dirty contacts, use crocus cloth or
other fine abrasive. Never use a file.

Sequence of contact operation as relay closes:
1= G, K, R open

2« K, L, N close

3- M closes,

METER MI120 MULTIPLIERS
PA FIL x| volts
IPA PL x7 ma
PA PL x40 ma R

* LUBRICATION and DYNAMOTOR SERVICING
Refer to TM 11-630 for detalled information.

POSITIONING PA COIL TAPS

When adjusting stider taps on p-a coil, make cer-
tain that the tap rests exactly on a wire of the
coll. Loss of efficiency and overheating will re-
sult if the tap rests between turns.
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SCHEMATI
PARTS LEGEND MO
CAPACITORS RI24 3900 2w
RI4O 40000 Yy [
Cl160 0.0002uf 1000V = Ri43. 560000 Y
Clos 28uuf 1000v  Riyy |80 4w RI23
Clo9  70uuf 250v  RI60 25000 25w A
Cll10 o0.005uf 600v RI§I 50000 25w s
Cill 0.0005uf 5000v RI§2 31500 25w g
Cl12 0.002uf 1000V Ri63 31500 26w B
Ci13 o0.005uf 1000v Rig4 50000 26w R1
Cli%  25uuf 500v Rig5 |50 8w #
Cli5 25uuf 500v RI66 70 20w
Cl16  25uuf 500v  Rl68 1.3 25w
ClI7  25uuf 500v Ri69 1.30 25w
€120 0.005.f 1000v RI70 24000 Iw
Cl125 0.005«f 1000v R}7! 250 8w
Cl27 0.005.f 1000v Ri72 |60Q Iw ?JS:.? slesn
Ci28 0.005«f 1000v R|73 |60 20w o
C130 4ouuf 1000v Ri74 4.70Q Iw 12V -
CI40 0.00054F 2500v RI75 60000 20w
Ciu6 0.005uf 600v R|76 1600 35w
Ciu7 0.005uf 600v RI77 2250 35w |
Clug8 0.005.f 1000v RI78 390 2w |
Cl4g 46..f 1000v RI79 &Q Sw |
€150 0.005.f 5000v Ris4 20000 20w
CIst 0.005.f 5000v Rigs 180000 i2w
C152 u45.uf 1000v  Rigs 4300 2w
€162 0.0154f 5000v R|87 3300000 iw et Sonat
€163 |.0uf 2400v  RI89 75000 2w 1 e
Clé4 |.0uf 2400v  Rigp 2000 4w | =2
€165 1.0uf 600v ; s
Cl66 25uf 50v FUSES ] >6000 0
c|67 25,u.f 50v l' 50000 uson | sooon 160 0. 1250
€168 0.02uf 1000v  Fy-43  10Amp 25y N3 X[s Rice RI62 RIGI RiT6  RITT |,
€169 0.025.f  800v Fy-44  70Amp  250v !vieoy sEall— H
gl|7(|> 0-0-‘5:#; 800V Fy-12-A 0.5Amp 1000v | X'60 ut e
71 0.05u 800v
€172 0.005uf 600V RELAYS M ?T LIS! 005,
8:73 (').l;l,; I|200v vr.200 2 =ci70
80 1.0 000v  Kl60 Dynamotor VR-105-30= 1.
Clg2 25uf 50v  Kig| K{,,,,g o R VRSl s L__
Ci83 0.000iuf 1000v AN 156
cigy  26uf 5ov SWITCHES i - ELLN
b e e O
RESISTORS S$100, Si40 Band change
R100 220000 2w S160 Power and emission
RIOI 80000 4w S|6] Metering o
RIO2 47000 lw SI64 12/24v Vink-board 2 2
R120 220000 2w 8165 Band switch interlock B
RI2I 5Q 5w S166 |PA cover plate interlock 1
R122 220000 2w S|67 PA cover plate interlock = S Z
RI23 50 &w S168 Fuse cover plate interlock oo o ______ 4

RMA-814

VT-175
RMA 1613

2

@

OLIO

VT-200
RMA VR-105-30

5



L] 12.5 0
-9 | 222 vi60 xie1 sise ST 161 n
S — g -_&_._.____ JUY S S
70 z 2 6o LT LA Si66
' fk i) i

b=
| ] T 24V~
-0 REAR VIEW
/p - 1 g Ll

|9;p?p,’p

RESTRICTED : TM 11-310
- RADIO TRANSMITTER BC-653-A
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BALLAST RESISTOR MODIFICATION KIT. Normgl fluc-
tuations in the Z4-~volt supply available to the
SCR-506-A equipment are sufficient to cause a pos-
sible mterial reduction intubelife, with the fixed
series dropping resistor RI66 currently being used.
Ballast Resistor RI67 {type no. CL-583), part of

MAINTENANCE HINTS

cillator trimmer capacitoﬁ' Cl06 in place
Mount the socket X-163 with four of the
7/16" long screws provided, Clamp the two
laced leads with the cleat and 7/16" screw
furnished, as shown in Figs. | & 2.

this modification kit, which replaces RI66, is a 5. Connect the red and black wire from the
specially designed res'istor which holds the voltage socket X-163 to #5 pin on socket X-120, the
across the master oscillator, intermediate power i-p-a tube socket, as indicated in Fig. 3.
amplifier and modulator tubes within a range which This is the pin to which a red and black
will insure long tube life on 24-volt operation of wire is already connected.
the transmitter. . 6. If the serial no. of the transmitter is
This ballast resistor and associated octal lower than 2097 then connect the 38 ohm 2
socket X-163is installed in the int. power ampli- watt resistor to pins | and 5 of the i-p-a
fier compartment adjacent to the i-p-a tuning ca- socket X-120, as indicated in Fig. 3. |If
pacitor, as shown in Fig. |. Fixed resistor RI66 the serial number of the transmitter is
is effectively eliminated from the circuit by mere- 2097 or higher than this resistor is already
ly clipping one wire, as explained in the complete installed.
modification procedure given below. 7. Route the brown lead from the ballast tube
When ordering this modification kit, specify socke't X-163 up and over the shield between
stock no. 2S506A/K1. the i-p-a and p-a tubes, then under the
frame tubing, along the cable into the mod-
|. Remove top, back and bottom covers of trans- ulator compartment and thence to fuse FI6].
mitter. This routing is illustrated in Figs, | & 2.
2. Remove back cover plate from oscillator com- 8. The orange-black wire which connects to
partment and remove small bottom cover plate section A of switch $-164 (12-24 volt change-
from i-p-a socket compartment. over switch) must be cI;pped free from the
N terminal andan approx. |/4" section removed,
3. Remove larger bottom cover plate from oscil- Aanc: ] .
lator compartment and remove small bottom ;ngh::':';"ti'g'.:' iIh"" effectively removes
cover plate from i-p-a socket compartment. e circult.
4. Remove the four screws which hold the os- 9. Replace covers, completing the modification.
UT ouT Y4 OF ORANGE-BLACK
WIRE IN MAIN CABI AT TH
TIE WIRE TO FRAME MEMBER AND TAB BALLAST BROWN WIRE POINT TDMELWINA#i l!slsT‘O’R
XX-IZO N CORD FURNISHED IN CLOTH BAG YR!SBTOR M'I'C; 2:5&?,85;'@5{,‘,'{‘2‘_,;3”"‘; R-188, FROM WHE CIRCUIT
j
3 /‘3'|54
N RED-BLACK: /’
e !
/ PARTIAL SECTION A-A Y
RED-BLACK WIRE /
MOUNT BALLAST RESISTOR MTG. OVE! I=P-A COMPARTMENT
C-108 REMOVING 4 PRESENT SCREWS
AND REPLACE WITH 7/i6" SCREWS
FURNISHED IN CLOTH BAG. / //-%N'ggN
REMOVE SELF-TAPPING SCREW FASTEN
WIRES WITH CLEAT, 7/l8" MACHINE SCREW il
AND LOCKWASHER FURNISHED IN CLOTH T
BAG.
CONTENTS OF CLOTH BAG -
ONE BALLAST RESISTOR MTG, U D ioove

ONE WIRE CLEAT
FIVE 76" LONG SCREWS

ONE LOCKWASHER
THREE FEET OF CORD + + + +
NOTE : TIE WIRE TO MAIN CABLE WiTH
. - NISHED IN C|
AFTER INSTALLATION OF BALLAST Frie—_ + + URNtS LOTH 8AG
RESISTOR MTG, INSERT BALLAST RESISTOR
TYPE CL-383 AS FOUND iN BOX, INTO
SOCKET Xx-183 ey
D L
~=

FIG. |-DETAILS OF BALLAST RESISTOR
LIFE ON 24-VOLT OPERATION.

TL-9382
PARTIAL VIEW AT "3a"

MODIFICATION, TO IMPROVE TUBE
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MAINTENANCE HINTS (cont) y
RESISTOR RI65A WIRED TO
TERMINALS NO.I&5 ON X120 VT-100(807) i-P-A TUBE

RED-BLACK WIRE SOLDERED TO TERMINAL 5 gy
TO WHICH IS ALREADY WIRED A RED-BLACK WIRE i

Fig. 2. —Closeup view, showing resistor R165A and new i-p-a socket wiring.

MOUNT BALLAST RESISTOR MTG Xi63 OVER GI06 REMOVING 4 PRESENT SCREWS 5
AND REPLAGE WITH 7/16" SGREWS FURNISHED IN GLOTH BAG

REMOVE SEUF TAPPING SCREW, FASTEN WIRES WITH GLEAT, 7/16"
MACHINE SGREW AND LOCKWASHER FURNISHED iN CLOTH BAG

vT-100 BROWN WIRE

AR FUSE BOARD ABOVE
TIE WIRE TO MAIN GABLE WITH GORD OYNAMOTOR
FURNISHED IN CLOTH BAG TL-9383

Fig. 3. —Top view of transmitter with shields removed,

showing location of Ballast Resistor in i-p-a compartment. E

. 7
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F RADIO RECEIVER & TRANSMITTER BC-654-A :ﬁ
[
Reference:
part of: SCR-284-A : ™ 11275

RECEIVER RESISTANCE AND VOLTAGE MEASUREMENTS

FRONT

2-V-2
V7147 BOTTOM VIEW
-%% OF CHASS/S

NM-Not measured
_ RECEIVER VOLTAGE MEASUREMENTS RECE IVER RESISTANCE MEASUREMENTS
Set removed from case. |Interlocks tied down. Chassis removed from case. Interlocks left open.

Tubes and battery (or PE-104) removed.

MAIN SWITCH at CW. VOLUME control full on. Mic, phones, key,and power cord (CD-501) discon-
ts t t . t pi nected.
m;?:;engosoh;ﬁco]: ::tez'socke pins (+6v) COntro;s at any position;except AVC switch (early
sets) ON.
Readings may vary |5%. Measurements made between points indicatedat tube

sockets (top) and Terminal Strip 2-K-I.

Socket | Pin No. 2-K-1 Term Res istance Socket Pin No. 2-K-1 Term Res istance
2-Y-1 Grid cap 2 .22 meg 2-V-4 Grid cap 1 6§ ohms
Ist [-F 3 &Y 7 30000 ohms 2d |-F 344 7 68000 ohms
2-V-2 Grid cap 2 2 meg 2-¥-5 Grid cap i 2.2 meg
Mixer 3 7 4700 ohms Det- 3 7 470000 ohms

4 7 6800 ohms Ist 1-F 5 1] 1.68 meg

5 ] 220000 ohms 2-¥-6 5 9 2.22 meg

6 7 8400 ohms 2d A-F 3 7 1000 ohms
2-V-3 *Grid cap 8 { meg ] 4 7 10000 ohms
lst I-F ) Grid cae 3 2 neg 2-V-7 5 I 220000 ohms

rid cap . meg

380 7 68000 ohms Osc 3L 7 220000 ohms

* additional measurements for all sets over Serial #17,692.

s —u

1

561384 0 - 43 - 3
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RECEIVER ALIGNMENT

Numbers in circles refer to locations shown on figures 2 and 3.

l. Remove from case,separate receiver fromtrans-
mitter. Remove receiver bottom plate. Tie
down interlocks. Install newbattery and check
voltage (85-90). Check all tubes.

2. Connect "hot" lead of signal generator to grid
cap of mixer tube (2v2% through a 0.0l - to
0.05- uf capacitor; connect "cold" lead to
chassis. Set signal generator on 455 ke *,
and turn to modulated signal. Plug output
meter and headset into PHONES jacks. Set MAIN

SWITCH to voice; AVC to on: VOLUME full on:

TUNING at 5800 kc. Always work with as weak a

signal from signal generator as practicable.

3. Adjust secondary(:)then primary(:)of 3d I-F
transformer for maximum on output meter.

4, Adjust sec(:)then pri(:)of 2d |-F trans for
max on output meter. .

5. Adjust sec(:)then pri(:)of Ist 1-F trans for
max on output meter.

6. Turnoffmodulation in signal generator. Set
MAIN SWITCH to CW. Tune BFO(7)to zero beat.

7. Set TUNING at 5800 kc; MAIN SWITCH to VOICE.
Set signal generator on 5800 kc* and turn to
modulated signal. Connect "hot" lead to
antenna lead through a 50-uuf capacitor:con-
nect "cold" lead to chassis.

8. Adjust osc trimmerfor max on output meter.
. 9. Adjust R-F trimmer @)for max on output meter.
10.
.

Ad just ant trimmer @ for max on output meter.
Set TUNING at 3800 kc; setsig gen at3800 kc.*

f2. AdjustR-F coil slug C) for max on output
meter.

13. Adjust ant coilslug (}Dformax onoutput meter.

14, Repeat steps 7 to 13 inclusive at least once.

* Check signal generator frequency (unmodulated) against SCR-2i1 frequency meter.
CAUTON
BEFORE REPLACING SET IN THE CASE ALWAYS BE SURE RECEIVER ANTENNA PLUG IS REPLACED IN JACK ON RELAY SHELF.

COMMON FAULTS AND CORRECTIVE MEASURES

ARCING IN POWER CORD CONNECTORS

On sets having the +500v lead connected to
terminal No. 3 in the cording, trouble has been
experienced with arc-over toground in connectors.
Late sets have the +500v connected to the No. 8
(center) terminal. On these sets the connectors
are marked with a yellow arrow.

This change should be effected on all sets
not already changed over. Simply interchange No.
3 and No. 8 leads in all connectors, viz:

Transmitter and Receiver BC-654-A

Power Unit PE-103-A

Generator GN-u5-( )

Ref.: Supply Letter No. 151 (19u2)

AUDIO HOWL 1IN RECEIVERS BELOW SERIAL NO. 350l

I. Dicsonnect blue wire from plate lug (pin 3)
of 2-V-6.

2. Pull from cable. Reuse if not damaged. .

3. Relocate as far as possible from cable and No.
8 terminal of AVC switch.

4. Reconnect and check receiver performance.

Ref.: Maintenance Letter No. 9 (1943)

BREAKING OF CONDUCTORS N CORD CD-50!-A v

Due to insufficient clamping action of the
cable connector clamps, it may be found that the
cable is free to turn. Wrap a few layers of fric-
tion tape around the portion of the cable under
the clamp, being sure to leave the sheath ground-
ing tab outside the tape for grounding.

Ref.: Maintenance Letter No. 22 (1943)

SPECIAL NOTES

MOISTURE PROTECTION '

A waterproof canvas cover to protect BC-654-A has
been added to the parts 1ist of SCR-284-A, Organ-
izations having Radio Sets SCR-284-A which lack
Cover, BG- 54, Stock No. 2Z3400-154, should req-
vistion them in the usual manner. This cover is
not removed when the equipment is in operation.

Refer also to PE-103-A in this manual! for infor-
mation on a protective cover for that unit.

Ref: Supply Letter Mo. 179 {1943)

.
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Fig. 2.—Receiver chassis, top.
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Circles indicate alignment adyustments. L

Fig. 3.—Receiver chassis, bottom.
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SPECIAL NOTES

DISASSEMBLY OF TRANSMITTER AND RECEIVER

|. Remove front cover and battery (or PE-IO4 -A).

2. Loosen thesix knurled panel nuts and withdraw
the set from the case.

3. Remove receiver antenna lead connector plug
" from jack on keying relay shelf and tilt re-
ceiver forward.

4. Dlisconnect bonding strap and lever arm. Dlis-
engage hinges bysliding receiver to the left.

5. Loosenwiring harness from its two supports at
the side of the battery compartment.

6. Remove one screw from the left side of the re-
ceiver chassis and two from the right, Re-
ceiver may now be 1ifted free. :

5EI  VOLTAGE REGULATOR

‘ SE2| e SE2 CONTROL RELAY
l__ﬁ_
_______ 1
|
i SEI ]
Po-
|
| -
|
|+
| N
i
__________ |
LAY
X [~ COMMON LEAD.ALL VOLTAGES REFER 0.2.DC.
TO THIS POINT. 7.3 MH.

Schematic— Generator GN-45-A.
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TRANSMITTER VOLTAGE MEASUREMENTS i
Reference point for all voltage measurements is terminal No. 10 (+6v) of terminal strip 2-k-i.
Readings taken using fully charged |2v battery with transmitter adjusted tofeed | amp into dummy
antenna (when STANDBY sw is at HIGH).
Interlock switches behind battery door and at rear of chassis closed by temporary means.
Readings may vary |0 to |5% from those shown.
A suitable dummy antennaisa 6 foot length of Field Wire W-1]0-8 connected to ANTENNA and GROUND
posts at one end and with the other end shorted by twisting the bared conductors together. To
reduce radiation it is advisable to roll the field wire into a small coil. Set ANTENNA SELECTOR
at position 4 and adjust ANTENNA COUPLING until ANTENNA CURRENT meter reads | amp with ANTENNA
TUNING at resonance and STANDBY sw at HIGH.
Grid and Plate voltages measured with 1000 ohms/volt meter
Voltage Measured VOICE (4 Where Measured
L.OW HIGH LOW HIGH
j-y-| Plate & 8y 84 8y 84 Center tap of Coil |-L-|
Screen
Plate 115 15 115 115 Junction of |-L-3 and |-R-20
|-y=-2 Grid -10 =10 -10 -10 Junction of |-R-14 and |-R-16
Screen Approximately 95v Socket lug #4
|-y-3 Plate 520 510 525 515 Junction of |-L-6 and i-C-43
and GOrid -50 -50 -50 -50 Junction of |~L-5 and |-R-1U4
j-y-y Screen Approximately 200v* Socket lug #2
Suppr. =50 | -48 0 0 Socket lug #4
j-y-5 Plate 85 | 80 0 0 Junction of |-R-5 and [-R-2%
Screen Approx 75v 0 0 Socket lug #4
1-y-6 plate & 83 83 83 83 Junction of |-L-2 and [-C-22
Screen
Grid Voltages measured with yTvM (Volt-ohmyst)
{-V-1 Grid -22 -20 ~22 ~20 Socket lug #5
1-v-2 Grid =23 -20 -23 =20 Socket lug #5
1-v=-3 Grid - - - =50 Socket tu ¥
v-4 Grid 53 50 53 cke 9 #3 3
|-v=5 Grid -5 -6 -6 -5 Socket lug #5
. «1:5 -1.5 =1.5 | -1.5 ’
|=V=6 Grid -30 with CRYSTAL sw out Socket lug #5
* Subject to wide variations.
TRANSMITTER RESISTANCE MEASUREMENTS
From To . .
T Pin |Socket or | Pin | Resistance Cord, mic, key, headset discon-
Socket| No. connectg[ No. ohms Remarks nected.
I-v-1 |3 g 4 :-ﬁ 55> ?2000 ) Transmitter tubes and rec battery
- meg removed. :
*
1-¥-2 3 :-5-3 g g;ggg Switch positions unless-otherwise
" 1K= * 45000 noted are: .
5 |-v-3 g | meg STANDBY at OFF
- MAIN at OFF
2 |-K=3 8* 36500s Relay I-E-l closed by hand. CRYSTAL at OFF
1-v-3 2 |-K-2 8 | 470000 MAIN SWITCH at CW or VOICE.
or 3 1-v-4 5 44000 Check No. 3 pin of both
1=-V-U sockets.
4 1-K=2 8 2100 MAIN SWITCH at VOICE. $ May be 56000 or 61000 in some
4 1-K-3 5 1000 MAIN SWITCH at CW; rear sets.
inter tock closed Values of |-R-25 and |-R~26]
. differ. .
I-¥-5 3 :'5'2 g u;ggg MAIN SWITCH at CW or VOICE.l x| yic.tes 4500 volt pin which
e may be No. 3 in some sets., See
! 1-V-4 5 47000 page 2.
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TRANSMITTER ALIGNMENT AND NEUTRALIZATION i
1. Calibrate the master oscillator against the 8. Plug the power cord into its socket on the
crystal before sligning. To conserve battery transmitter. Place the MAIN SWITCH in the CW
BA-43 it is recommended that PE-|O4-A be in- position and the STANDBY SWITCH in the HIGH
stalled in the battery compartment during the position.
alignment and neutralizing operation.
9. Adjust the intermediate-amplifier neutralizing
2. Remove the power cord and the crystal. In or- capacitor 1-C-17 for approximately one-third
der to remove the crystal from its socket it scale deflection on the meter.
will be necessary to loosen the spare tube
socket that is mounted directly above on the 10. Adjustthe intermediatepower-amplifier trimmer
electrolytic capacitor and slide it around capaci tor 1-C=32 for maximum deflection on the
out of the way. meter. This tunes the intermediate power am-
plifier tank circuit to resonance with the
3. Since the crystal-oscillator circuit is to be master-oscillator frequency.
used as a vacuum-tube voltmeter, it is neces-
sary to 1ight the filament of the tube without 11, Adjust the capacitor 1-C-17 for minimumreading
having to pull the CRYSTAL switch out. This on the meter. At this point the intermediate
is done by connecting a piece of wire between power amplifier is neutralized.
points 5T and 6T of the CRYSTAL switch, I1-S-2.
, 12. To tune and neutralize the final power ampli-
4. Remove the red wire 5-1-C-43 from post I. fier turn the MAIN SWITCH to the OFF position
Open the circuit between points 7 and 8 on and remove the power cord fromthe transmitter.
junction block 3. These two operations remove
the plate voltage from the intermediate and 13. Reconnect points 7 and 8 on junction block 3
final power amplifiers. to restore plate voltage to the intermediate
5. Connect apiece of wire from pin 2 of the cry- power amplifier.
?ﬁa"ch:ml:x:rIr?grllttza::ec;x:rmz;k:ﬁekwésigg 14. Disconnect the wire'thet was connegtgd to the
type 3-C voltohmmeter, and a piece of wire plate caps of the final power-amplifier tubes
from pin 4 of the crystal socket to the jack and connect it to the antenna post.
marked R X 1000 in the lower right-hand corner L
of the same instrument. Place the toggle i5, P!ace the power cord in its socket on the tv:ar:ns-
switch of the voltohmmeter in the RES position. mitter. Turn the MAIN SWITCH to the CW position
and adjust the ANTENNA TUNING control for max-
NOTE: If the voltohmmeter available is the imum reading on the meter. 5
Triplett type 666-SC, a component part of the i . L. .
test set 1-56-C, connect the twowires to the two 16, Adjust the final g_»ower-ampl ifier trimmer 1-C-40
jacks marked V- and Ven in the lower left- for maximum reading on the meter. This tunes
hand corner of the instrument. Turn the se- the final power-amplifier tankcircuit toreson-
lector switch to the position marked | Meg n. ance.
Any d-¢ vacuum-tube voltmeter, as the Yolt-
ohmyst, may be used in place of the voltohm~ 17. Adjost the final power-amplifier neutralizing
meter in this method of neutralization. iapacitor 1-C-39 for minimum reading on the me-
er.
6. Connect a length of wire from xtal osc plate
o o K it i (oafe 18, Turn the MAIN SWITCH to the OFF position, the
iRnze ) Bis wroyides el Ut Jead for the STANDBY SWITCH to the OFF position, and remove
meLo. Is provides an input lead Tor the the power cord from the transmitter.
crystal-oscillator circuit which now serves
2s a vacuum-tube voltmeter. 19, Replace the red wire 5=1-C~43 on post |. Remove
7. Set the transmitter TUNING dial for the read- the wire that was connected topoint 6 of jupc-
ing corresponding to a frequency of 5000 tion block 4. Remove both wires that connect
kilocycles. Placethe ANTENNA SELECTOR switch the meter to the crystal socket I-A-l, Remove
in position |, and the ANTENNA COUPLING con- the connection between points 5T and 6T of the
trol at 560. Plug the key into its jack and CRYSTAL SWITCH 1-S-2, andreplace the crystal.
lock it in a closed position. Make certain :
that the interlock switches i-S-5 and |-5-6 20. Mount the receiver on the transmitter and re-
are still closed. place the brace. Replace the bonding strap.
COMMON FAULTS AND CORRECTIVE MEASURES
See page 2-—ARCING [N POWER CORD CONNECTORS and BREAKING OF CONDUCTORS IN CORD CD-501-A
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DIO RECEIVER & TRANSMITTER BC-654-A

Fig. 4.—Transmitter chassis, top.

Fig. 5.—Transmitter chassis, bottom.
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Fig. 8.—Receiver schematic—Sets serial Nos. 1
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Fig. 9.—Receiver schematic—Sets serial Nos. 9501
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Part of: SCR-609-(*)

SCR-610-(*)

RADIO RECEIVER & TRANSMITTER BC-659-(*)
i

BC~659~(#) = BC-659-A and BC-659-B
RESISTANCE AND VOLTAGE MEASUREMENTS

Reference:
™ 11-615

iy
vT-i79

METERING SOCKET

(SEE ALIGNMENT PROCEDURE
LOR2MEG FOR_VOLTAGE ASUREMENTS
AT THIS SOCKET.

FRONT

NOTE
PRESS MIC BUTTON WHILE
READING VOLTAGES AT Vj, Vo, V3.V

BOTTOM VIEW
OF CHASSIS

NOTE:'B’' VOLTAGES WILL

I Mol 1min. (Desend
or Eg/rage f/;rocy/,;é'zj

Fig. 2.—Resistances—
power cable plug.

fessie
Ve
/ﬁ?eg-"’?a

opési

Fig. 3.—Resistances—
internal Battery
(BA-41) plug.

KEY TO SYMBOLS ON FIG.1.

* - WITH ZERO VOL.TS AT PIN 7 OF METER-
ING SOCKET.

INM-NOT MEASURED.

@ - SOCKET TERMINAL USED AS TIE OR
BUMMY LUG ONLY. NO TUBE ELEMENT
CONNECTS 10 THIS LUG.

# - DEPENDS ON LEAKAGE THROUGH Cpg

MW = 1000 OHMS

€ HIGHER
IN PE-HI7

F VOLTAGE REGULATO!
IS NOT OPERATING.

RES ISTANCE MEASUREMENTS
Volume control full on.
Meter switch at OPERATE.
Channel switch at A or B.
SW-{ and SW-2 ON.
All tubes and BA-41 removed.
Handset and power cable disconnected.
Values are nominal and are measured between point
indicated and chassis, except where noted.

'yTVM = ELECTRONIC VOLTMETER

Fig. 1.—Voltages and resistances—tube socket terminals.

VOLTAGE MEASUREMENTS -

Use PE-117 with fully charged [2v storage battery.

Fresh battery BA-41 installed. Tubes in sockets.

VOLUME control full on.

Meter switch at OPERATE.

Channel switch at A or B.

SW-1 and SW-2 ON. Handset plugged in.

Voltages measured in "RECEIVE" position except at
transmitter tubes V,, vy, V,, V‘. .

Voltages are nominal DC and are measured with VIVM
between point indicated and chassis.
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T™ 11-310 RESTRICTED :
RADIO RECEIVER & TRANSMITTER BC-659-(*) . |

. L
FREQUENCY PRE-SETTING PROCEDURE
‘ NOTES: PRESET LOWER FREQUENCY CHANNEL FIRST.
APPROXIMATE SETTINGS TURN POWER OFF BEFORE ADJUSTING
Thannel |A1-Bl | A2-B2 | A3-83 | A4-B4 | A5-B5 | A6-B6 | A7-B7| TRIMMER LOCKNUTS. READ 'CAUTION’ ON PAGE 2.
2o | 00 | 10 | 08 [ o3 | o3 | oo | 1o %SgyEP?ATNEVJ]VM COMMON LEAD TO CHASSIS
. Y 14 . ) . . ; "
Erod-d IO I EE o B - VA P SET A & B CONTROLS TO_APPROXIMATE CALIBRATION
000 22 | 30 | 28 |23 | 22 | 18 | 28 SETTING PRIOR TO PRE-TUNING.
30-19( 29 | 36 | 31 |28 | 27 | 23 | 31 PLACE SW-1 & SW-2 TO 'OFF' & PANEL METER CONTROL
320-20| 36 | 41 | 38 | 35 | 33 | 30 | 38 SWITCH TO'CHECK.
:zg-f; :? 1§ :; ig g; 13*; 43~g * sTEPS(Dro @MADE WITHOUT MIC, BUTTON PRESSED.
frot- 4 Eby S Bhodll I I v v B - STEPS ®TO (J) MADE WITH MIC. BUTTON PRESSED.
360-% 49 | 52 | 48 | a8 | 45 | a2 | a2 REVIATIONS: '
370~ 54 55 5.2 5.2 4.9 4.6 4.7 Y
bl BEPR I B I B [ B B hsAS.EIPNSl?ICATES METERING SOCKET IN THE FOLLOWING
3860 | 58 | 58 | 54 | 59 | 51 | 50 | 50 VTVM INDICATES ELECTRONIC VOLTMETER.
*
P-A PLATE @ 3‘3%@7 [87] FOR MAX. AT PIN"8
234 234 . TURN PANEL METER SW. TO'OPERl SW,-2
14,5, @ TO 'ON’.. QUICKLY ADJ. A1°[517 FOR MIN,

IF A7[B7] 1S NOT STILL NEAR PROX.
SETTING, GO BACK TO STEP %S
LEAVE SWI & SW2 'ON. REPLACE
SET IN CASE. THEN RETUNE A7
[B7] FOR MIN. WITH ANTENNA,

ADJ. A3 [B3) FOR
‘ngx. AT PIN *8 OF

NOTE: REPEAT & THEN
REPEAT .

TURN SW.-1_ TO 'ON’,
ADJ. A6[B6] FOR MAX.
ON PANEL METER.

ov 98
R-F GRID

[CHECK’ POSITION ™
o

@ ;

CHECK VOLTAGE AT
PIN #3 OF ‘MS. IF
% o SR T '
IN . *
—_
) @o ") ADJ. A2 [B2] FOR
0 \mgx. AT PIN *8 OF

234

ADJ. AS [BS] FOR MAX.
AT PIN *5 OF ‘MS.

B2 A2

Sv 68

MIXER GRID

*
CAREFULLY ADJ. AI(BI) FOR
SARESURY AR, Lowwy MAX. ‘AT PIN2 OF

i\-.lﬁ!ﬂ'.l‘l TO -6V AT PIN MS.

OF *MS. VOICE

SHOULD BE HEARD IN
MANDSET ON SPEAKING
INTO MIC,

@ ADJ. A4(B4] FOR MAX,

SEE NOTE"Q" BE-
LOW.

AT PIN¥3 OF ‘MS. ON
LARGEST PEAK NEAR
APPROX. SETTING,
NOTE READING.

-n“_’® o

"DS0O 'SNVYL

o
NOTE Q' ! CHECK BOTH CRYSTALS BEFORE STEP
VTVM SHOULD READ APPROX, =15V A
PIN *{ OF 'MS. ON POSITION A OR B OF
CHANNEL SWITCH,
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vi . va
i
vT-182 ! vT-182
TRANS R-F PWR AMP ! TRANS BUFFER
N 5
L !
_ lj 35upf
W
3 (]
[ [ 2 \ |
9’ . 3Suu ‘!
35uuf | K7 H ()
s c7
SWe, 7
Ce
H ey !
N
3.5uuf S6n
NOTE - CHANNEL SWITCH (SWs TO 5W)3)
SHOWN IN CHANNELB' POSITION s
S
. $3.
CH) M E
Rl BLK RED o-guuf o-guluf 220000
o "o u 4
<
g3
= = = k
la D- hi W) o
[+ POSITIONING SWITCH LEGEND
& LUG 0-OPERATE F
C - CHECK g3
o.Quuf . F ~FILAMENT g3«
P-PLATE
Ce ;“\ o N Ry
"9 SW |3 200n
. rﬂ o
o <
r METER SWITCH
= 3 = (REAR VIEW]
2
a
W
-4

Vs
vT-179

RCVR R-F AMP
NO. |

4700000

Ve vy
vT-179 vT-178
Y RCVR MIXER

RCVR R~F AMP
NO. 2

| 0.001

100000

Vio
VT=I17
RCVR I-F

A

IC
CRYSTAL
SOCKET

30,

‘e YEL
vT-185
RCVR XTAL OSC (
i
2 I~-F
25 > % . S
W pswiz g f i 4.3mc (
! ] 1 |
:? B1 s, eike | | \
=3 ' i (RMA
el !
L R
WHT-BLU TR (
Caa <
‘l 2100008 s
A e =i ‘
WHT-ORG TR} -

Fig. 5.—Sche




TM 11-310

RESTRICTED
RADIO RECEIVER & TRANSMITTER BC-£59-(%*)
- Vs \ /)
' VT-185 VT-185
) I._‘ TRANS 0SC TRANS REACT MOD
1 MICROPHONE WITH
’ SIS
- 280upf 210004 W,
W "
16 SWe | WHTS [ n ==
' - soupf | B4 L=
) T ;
e cig| \y
oglut 3 I
= g -
|En o
2sluf
29
» =
§3<.
h 3
L WHT-RED TR WHT-RED TR
POWER & CONT
| e el CABLE PLUG
E.‘? 3 WHT-BRN TR g3y EIN "Y‘::"’
s o
LT "‘/N WHT3
BLUS Ris BLU . GRN7
RED— 2.2n RED. BLX
WHT-BRN TR ¢ 025 AMP-250VOLTS W,
TOP VIEW OF INTERNAL oL /
BLK-YEL TR BATTERY PLUG = i
INTERNAL - -1 -
ATTE ’_ | o—4
/4 302 ' {RECEPTACLE i, sw,
__69 METERING e [fEES ViEws
3y (BACK VIEW) BRN— WHT-BLK
NOJO74 WHT-YEL TR R
GRN 3 s
3 £
[}
e u
vll Y gg _ .L
vT-179 o4 s vVT-183 5

RCVR LIMITER

RCVR
DIODE RECT

vT-l62
(RMA TYPE 1291)

Fig. 5.—Schematic.

vT-185
(RMA TYPE 1299)

[ WHT-RED TR

via

vT=177
RCVR DIODE RECT
4 DC AMP

d
(-]
g4
83
§3
y \WHT-RED TR
100000.0. \0.01uf _L
- YELS
| NOTES:- ALL COILS VIEWED FROM BOTTOM
0.0 OF CHASSIS WITH FRONT PANEL

ON LEFT.

TUBE BASES SHOWN IN BOTTOM
VIEW,

» Cy418 Cgal25puf) IN OLDER SETS.
t C981S Cg7 (40upf) IN OLDER SETS.
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RADIO RECEIVER & TRANSMITTER BC-£59-(*)

RESTRICTED

COMMON FAULTS AND CORRECTIVE MEASURES
CORDING ‘

The power and control cord and its connectors
are subject to failure due to vibration and twist-
ing. Be sure to check the cording and connectors,
both electrically and mechanically, before looking
for trouble in other parts of the set.

Refer to COMMON FAULTS AND CORRECTIVE MEASURES un-
der SCR-609-610-(*) in this manual for an author-
ized method of supporting this cording.

SPECIAL NOTES
MOISTURE PROTECTION

A waterproof canvas cover to protect BC-659-(*)
and its associated power supply (PE-117-C or
€5-79-(*)) has been added to the parts list of
SCR-609-(*) and SCR-610-(*). Organizations having
Radio Sets SCR-609-(*) and SCR-610-(*) which lack
Cover, BG-153, Stock No. 2Z3400-153, should requi~
sition them in the usual manner, This cover is
not removed when the equipment is in operation.

Ref: Supply Letter No. 179 (1943)
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RADIO RECEIVER & TRANSMITTER BC-669-(%) !

Reference:
Part of: SCR-543-(*) BC-669-(*)=BC-669-A, BC-669-B ™ 11-6258
VOLTAGE MEASUREMENTS OF MODULATOR SECTION .
All tubes of 3C-669-(*) in place. Measurements from tube socket terminals
A1l cording properly connectad. ahd transformer terminals to chassis.
SPEAKER ON. A1l values indicated are positive volts.
Power supply connected. Values marked AC are a-c voltages; all
PE-{10-(*) power switch ON. others are d-c voltages.
If transmitter is operable, tune and load it. Use 1000 ohms/volt meter to read d-c
Push press-to-talk switch momentarily to volts.
make d-c voltage measurements. All values are average, actual readings
A-c filament voltaae available without may vary.
operating press-to-talk switch, NM -- Not measured.
480—— ——490
20— 220 400 L
d 2000 ‘o)
? oF FO
9 06 GO (B)~——4|o
(3) Tt
40540 O—f-408
Tio NM P B
Vi 300 Tz
$ WILL VARY WIDELY DEPENDENT
ON RESISTANCE OF MICROPHONE , 408 -
Bottom View of ; .
Modulator Chassis. Viz ’
RESISTANCE MEASUREMENTS OF MODULATOR SECTION
SIDETONE VOLUME CONTROL full on Resistance measurements from PL,
A1l tubes removed from sockets. to points indicated
All cording disconnected.
PLidisconnected from §0,. VIEW OF PL,
Measurements from tube sockets to chassis. TERMINAL KOFPL »
A1l values are average, actual readings may vary. o—on—{€@ 2@

TERMINAL F OFPL

A__:l—_:
o—on—€3 4‘-—401\—_]_

TERMINAL B‘g:on__,_’s '6.— @
@7 @1
ason
9 @
@ 2@{-oren

# METER SWITCH at PA GRID
¢ METER SWITCH at PA PLATE
@ RY, held closed by hand

450000
Bottom View of
Modulator Tube Sockets.
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™ 11-310 . RESTRICTED

RADIO RECEIVER & TRANSMITTER BC-669-(*)

TRANSMITTER PRESETTING

Remove plate under P.A. PLATE TUNING; connect antenna.

Remove plate over METER SWITCH and set to P.A. PLATE.

Open ANTENNA LOADING COIL ADJUSTMENT door

Set all ANTENNA LOADING COIL sliding contacts to mid-position.
Set all "A" sliding contacts to bottom position.

Set all "P" sliding contacts to mid-position.

6 CHANNEL NO!

@@ @TRANSMITTER

CRYSTALS

ANTENNA LOADING
COIL ADJUSTMENT  ANTENNA CURRENT

"\

ANTENNA
LOADING COIL
Ls ©

RECEIVER CRYSTALS

ST TSR SR
Ul tuuUBUGUULLUULUULA

4, Repeat | to3 above for channels 2 to

6, turn OPERATING CHANNEL switch to
corresponding positions in turn,

Reset OPERATING CHANNEL switch to
position |,

—6. SetNo.! "A" sliding contact 5 turns
up from bottom,

5.

I

I+~ Turn OPERATING CHANNEL switch topos=-

ition 1.

¥
Plug Towest frequency transmitter cry-
stal in socket I.

_‘21

—3./Tune P.A, tank clircuit to resonance
by adjusting No. | "P" sljiding con--
tact and No., | P.A., PLATE TUNING
capacitor until D.C. CURRENT meter
dips to 40 to 60 ma.

CAUTION: Make sure sliding contacts do
not shortecircuit turns.
Erratic behavior indicates im=
proper sliding contact setting.

in 7 above until D.C CURRENT meter
reads between 150t0210 ma. ANTENRA
CURRENT meter should read from 1.2 to

7./ Tune antenna circuit toresonance, by
ad justing ANTENNA TUNING knob and No.
| sliding contact on antenna loading
coil until maximum ANTENNA CURRENT

meter reading is obtained.

Plug receiving crystals into receiving
crystal sockets., This Iis all that is
required for operation on CRYSTAL |
or CRYSTAL 2.

| +5 amperes.

9. Repeat 5 to 8 above for channels 2
to 6, turn OPERATING CHANNEL switch

to corresponding positions in turn.

10. Repeat 3 through 8 on all channels
'—8, |If necessaryadjust No. | "A" sliding making slight read justments where
contact and retune antemna circuit as l necessary,
RECEIVER PRESETTING

Each receiving crystal is 385 kc higher
than the corresponding transmitting
crystal of the same channel number.
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[
RECEIVER ALIGNMENT %
All frequencies set on sig gen are to be checked with freq meter
Sig gen is modulated.
A.F. GAIN control full on,
SPEAKER ON.
STATIC FILTER OFF
R.F. GAIN or NOISE CONTROL full on.
Connect "low" side sig gen to chassis.
Connect output meter through series capacitor to Ve p!ate@and chassis.
Top View S —
‘ ReceivER SecTioNn OF CHASSIS Ir 1| Ir —}
w ORI
cJelele L
A A @ SN B ey |
X /@UPW INTB || T7 |
Ts T ) ) \@Lower I ® : :P =
Ly 10 et/
\ 2 2 J@UPPG" Q =
8 I ! |
@ & (% T4l T
T4 T3 L
Ct. I: Q @
@
Cis I: Ts Ty @
3 T '
G \ O Ve
T2 Ty 6
q @ BoTTOoM VIEW
\ \ RECEIVER SECTION OF CHASS1S
1®
|=F ALIGNMENT If there is appreciable loss of sensitivity’

I
2.

3.
4.

5.
I-F

1700 - 27

Set sig gen to 385 ke. .
Connect "high" side sig gen to grid Vv,

Use 0.001 - uf capacitor in series.
Ad just secdand pri® of Tq for maximum
output.

Ad just sec®and Pri@®of T, for maximum
output. -

Repeat 3 and 4.

is now aligned.

00 kc R-F ALIGNMENT

Set RECEIVER BAND SWITCH on MANUAL |
Tuning dial at 2700 kc.

Set sig gen to 2700 kc and connect high
side to antenna post with 160-uuf capacitor
in series.

Ad just c,f, in T,(, €,y in T,(8 and C,
in T,(@ “tor maximum output. v
Set sig gen to 1700 kc and receiver tun-
ing dial to 1700 kc.

Check receiver calibration and sensitivity

T™ 11-310

RADIO RECEIVER & TRANSMITTER BC-669-(*)

i
12.

The 1700 - 2700 k¢ band is now aligned.
2700 - Y400 kc R-F AL|IGNMENT

3.

4.
15,
16.
17,
18.
The

receiver is now aligned.

or miscalibration follow steps Il and |2
Ad just slug T for maximum output.
Repeat steps g to 8 and then steps 9 to ||
if necessary,

Set RECEIVER BAND SWITCH on MANUAL 2, the
tuning dial to 4400 kc, and sig gen to

4400 kc. @ @
Ad just € inT [4 inT and C
in T2 @?gfor mgximt,lm 3111tnut. e 8

Set receiver tuning dial to 2700 kc and
the sig gen to 2700 kc.

Check receiver calibration and sensitivity
If there is appreciable loss of sensitivity
or miscalibration, follow steps |7 and 8.
Ad just slug in T , for maximum output.
Repeat steps 13 Yo 15 and 16 to 17

if necessary.

=8
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RADIO RECEIVER & TRANSMITTER BC—669~(*) = |
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F - RADIO RECEIVER & TRANSMITTER BC~669—(*}
- 1] .\
w N

- “\:“_“ - L

®

|

b &,

1 1
4
G2

%

%s

I 4
26

7

%o

BOTTOM VIEW OF CHASSIS

PARTS LAYOUT OF RECEIVER AND TRANSMITTER R-F SECTION

# NOT USED on B¢ 669-A

= =

553972 O - 43 - 4 7
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RAD!O RECEIVER & TRANSMITTER BC—669-(*) H

SCHEMATIC OF MODULATOR i

o
. g

PLy

>l
D5 *@

L 2]

2200000

d
8 f
Sa @ E 002 M
100 Ry b4
190 A 4
Rgy .
s 500004, >
= 96
Ces
0.002|uf
Rsy
LS, 2500000
METER SHUNTS
o 1]
Rro nea [ \n“ X
WA AN W AN
"I"cn tooo A en 100000 80000
= 4ouf Fout 400000 8
g el $re
4000,
Cro) Ceo
Rey
t250% 400 8
© O, SM' Se2:
@ POSITION 1= MODULATOR
PLATE ",
@ ON BC-600-B 6OHM TAP ON Tg KON _AD L CURRE
IS ADDED AND CONNECTED AS SHOWN OO :?‘::.v;:: 2-PA PLATE
BY DASMED LINE. —) INDICATES Vi3S V-l SA
\ = - POSITION 3-PA GRIG
) KEN TO M-
WHERE CIRCUT |3 BROXE Acco RMA TYPE RMA TYPE CURRENT,
MODATE ABOVE CONNECTION. 1245-GT 6L6-G

@ ON 8C-669-8 Ry IS 6O0HMS,
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- SCHEMATIC OF RECEIVER AND T
(vr-1u7m c H (VT-150)
VT-=ilT-A "9 vVT-i150-A
. 3 V?
e = _
’ e B N e T
| q Rio |
|
‘ iy c,'f ©16 ke | 2
2T
sl Hke 5
‘ T o Cls_:
qﬁgi .ERQ § Ry
g/ﬂ *330n <100
e =
~
(VT-94)
 0.0015pf P VT-94-D R32
:CQZ
Opuf

ANT.

S51.1:81.2:51.3,814515 S16.517
ARE GANGED.

t R

3¢ (vT-100) Y7
VT-100-A VT-100-A
Css

( ON BC-669-A,L}6 IS NOT USED. DASHED LINE SHOWS oXo 0
THE CONNECTION. b A
(® on BC-669-4,Cpg IS NOT USED. Q @
(® ON BC-669-A,R40 1S DISCONNECTED FROM GROUND @ 7.9 ) AD
AND CONNECTED TO R45 AS SHOWN BY DASHED LINE. }“o }‘0 :
TUBES DESIGNATED IN ( ) ARE USED IN BC-669-A ONLY. . VT-90 VT-90-A vT-94 vT-94-D vT-100
RMA TYPE RMA TYPE RMA TYPE RMA TYPE  RMA TYI

6H6-GT 6J5 8J5-GT 807

- ' =
— 5
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(VT-17) (VT-117)
x VT-1IT7-A VT=-IIT-A 0.005uf
—_ 2200000
Vv 6’3.2.»1{\'5
IMEG“ I C24 3
00‘; l; ;
Cm--'{' LS
9
“
! 5
HC|3 3 330000+ |
=© e
' B g Fieg 3
30 * T o.05uf 18 X\
. e N g Ly Lperocoon
' . 100000+ | / < .
- ’ .;‘..{ / o.osyf—*-l-so
o i j T
34-D "3z Riq nw‘fg _47oood
Vi I'c';w—'; 100000 £z | (vr-90) = /
N\ =0.02uf o.0uf [ 333VT-90-A | /
C”'I Ve I ‘i /
] = - E 2N o /
190000a O
& Q / Vlo
R29 "ol__ / R27 (2
= // R2g e / 7.5‘\’V Vg =
68000
/ “__ / o s}
/ = /
+
Sa.s 0 S36 0 S3.7
O\d_ o—{{i—o o
¢ 7 oo [
T oo Qo
oo Qo
o——[——>° j—o

L7 (vr-us)
VT-H5-A

$3).522.533,594:535516 537 ARE GANGED

™ 11-310

RADIO RECEIVER & TRANSMITTER BC-669-(%)

$ I
H Coz C
% |5°mlf [ |
_ 9 dg % f%. 3
¥ SO| 1 3 5 7T 9
o 0 O o 0 ~
OMO (1
B\ \o o@
O Y, Q @ A
O, OMO.
-D VT-100  VT-100-A VT-1I5 VT-115-A vT-117 VT-117-A VT-150  VT-I50-A vT-152
PE  RMA TYPE RMA TYPE RMA TYPE RMA TYPE RMA TYPE RMA TYPE RMA TYPE RMA TYPE  RMA TYPE
T 807 807-A 6L 6L6-G 6SK7 6SK7-GT 6SA7 6SAT-GT 6K6-GT

9
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RADIO RECEIVER BC-683-(*) %
BC-683~(*)=BC-683- A
Part of: SCR-608-(*) ASUREMENTS Reference:
SCR-628-(*) VOLTAGE ME ™ 11-620
NOTES : All switches except the TUNE-OPERATE ar}d
|. Voltages listed on this diagram are for a the ON-OFF should be in the downward posi-~
battery voltage of {2 volts. All voitages tion.
listed will change by approximately the 3. SQUELCH sw ON and SENSITIVITY control at
same ratio as the actual battery voltage minimum for measurement at this point only,
is to (2 volts for normal operation. o -
2. All voltages should be measured between X Sub ject to variation in excess of - |0%.

des ignated terminal and the receiver chas- O With TUNE-OPERATE sw in TUNE position,
sis. Indicated voltages read with an electrpnic voltmeter

COTTER PIN

Ci5|”

LEFT SIDE VIEW

7/ \\
l ..
\O/C|3

%COTTER PIN
GREEN
LEAD.

S
w@®@ T

MEASURE BATTERY
VOLTAGE HERE.

WHITE
LEAD.

+180 voLTs RED LEADS

+25 vOLTS L
+60 VOLTS

J
VOLTAGES AT VACUUM TUBE SOCKET TERMINALS AT
12 VOLTS INPUT
USING AN ELECTRONIC VOLTMETER.

T Vi | v2 V3 V4 V5 V6 V7 v8 V9 VIO
! 0 0| o 0 0 0 0 *15 0 0
2 0 2 0 12 12 6 12 6 0 85
3 0 35| 155 0 0 0.5 20 195 i5 ]
4 2.2 0 0 2.2 |-2.2 | 2.2 25 175 7.2 0.7
5 0 1.5 | =12% 0 0 0.5 20 -2.2 2.2 1500
6 160 50 0 125 90 65 0 0 20 0
7 6 6 6 0 0 12 6 0 6 6
8 185 85 0 185 60 | 60 25 7 0 12
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RADIO RECEIVER BC-683-(*)
RESISTANCE MEASUREMENTS 3
NOTES
I+ Resistance values are measured between chas-~ ohms and should decrease to zero as the yoL-
sis and designated terminals. UME control is turned to its extreme coun-
2. A variation of 20% from indicated values terclockwise position.
need not be considered as cause for a de- 8. To check the SENSITIVITY control, turn the
fective receiver, SQUELCH switch ON and measure the resistance
3. Certain discrepancies may be observed be- from the terminal of €25 to which the blue
tween the schematic drawings contained in leads are attached. The resistance at €20.2
these instructions and the circuit label should be 6,000 ohms with the SQUELCH switch
appearing on the receiver. ON.
4, The dynamotor must be removed for these
measurements. . ~
5. All switches inthe OFF position 180002 AN N
except the TUNE-OPERATE sw which v3 (=9 ()|
should be in the TUNE position. 3 oM T
6. VOLUME AND SENSITIVITY controls '[arosccnfuronm
at maximum clockwise position. U od MEG. OPEN '
7. To check the VOLUME control, : on
connect the ohmmeter to terminal
5 of V8. With the VOLUME con- cis -
trol at maximum, resistance 30000 1
should be approximately |00,000 £
LEFT SIDE VIEW on OPEN
": lOPEN 0.5~ 250~
c23 FUSE FI
cLl OFEN
eooa
: o
! OI
@ @l
3
RESISTANCES AT VACUUM TUBE SOCKET TERMINALS (OHMS)
Terminal | 2 3 i 5 6 7 8
Vi h 0 0 1] 0.5 meg 0 4iM 2.5 22M
V2 0 y* 1 OOM 0 500 27iM 2,5* 7IM
V3 0 0 26M Open 50M Open y* 0
vy 0 g* 0 Y60M 0 5IM 0 22M
V5 0 9* 0 110M 0 92M 5* 17M
V6 0 5* 800 450M 800 - 9700 y* 9700
V7 0 5* | 65M | 55M 1 65M Open 5* | 55M
V8 0 5% Open 26M 57M Open 5* 350
E) 2 meg 0.25 megq 6700 0.25 meg 10.25 meg 165M 5* 5*
Vi0 1.25 meg 2 meg 2M 1 OOM UiM 0 y* 5*
* Tube filament resistance subject to considerable variation with heat, M Indicates thousand ohms.
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™ 11-310

RADIO RECEIVER BC-683—(*)
RESISTANCE MEASUREMENTS i
© ¢38dss33 | °© 2344
e 0o Do [7 0e Ot 50 D 066666
o 7 7 o 7Q 80 Q00110
fr7 Da D [& Os 02 3 2°92‘% C 02 00000
B8 45 12 ..3-,& 2 0o 25550 5%%% ol 213 14 156 17
m_s_orr TERMINAL VIEW OF PIN SIDE OF PGi TOP VIEW OF TERMINAL
SIDE OF PG2. SIDE OF J3.
RESISTANCES AT TERMINALS RESISTANCES AT TERMINALS RESISTANCES AT TERMINALS
OF PG2 (OHMS). OF PGl (OHMS). OF J3 (OHMS).
Terminal Resistance values Terminal Resistance values Terminal 'Resistance values
i 0 | Open Circuit 1,2 Open Circuit
2 4.5 to 7.0 2 0 3 1 8M
3,4, 5, 6 Open Circuit Al Open Circuit [} 2 Meg.
7 40 to 60 3 800 5 § OOM
8 Open Circuit 4, 5 Open Circuit 6 50
9 4.5 to 7.0 6 3700 7, 8 Open Circuit
10, 14 Open Circuit 7 250 9 6M
12 3.6 to 5.4 8, 9 Open Circuit 10 | oM
i3 16M to 26M 10 I55M m 50
1) Open Circuit 18 400M 12 250
I5 7.0 to 10.6 19, 20, 21 Open Circuit 13 0
i i 22 50 14 Open Circuit
16, 17, 18 Open Clrcuit 23 Open Circuit 15 | 8M
24 260M 16, 17 Open Circuit
25 Open Circuit .
»
TABLE |
- -lm RESISTANCES AT RESISTANCE STRIP
cu cz2 Left sid ht
[C13 | eft side Right side
[(R10 ] (R1Z ] Unit (or bottom) |(or bottom)
2] - 4 ¢ ~ Ri6 2 meg | meg
ci7 o RI3 0.25 meg 0.25 meg
ey [C14 cl7 0.25 meg 50
RIY 40 0.25 meq
R25 0 2500
R | .25
(=8 [z (B i B —
BOTTOM cly 0.25 meg 0
R26 2500 3700
RESISTANCE STRIP R10 0.5 me 0.5 meq
TABLE 2 ci3 0 1.5 meg
RES|STANCES AT RESISTANCE STRIP R27 3700 6200
Unit Left Side “TRTghE § C 0.5 meq 1.5 meg
(or bo om) bo . . R 0.5 meg 1.5 meq
ci7 |_ meg Valufes g;\éen in Table | R17 0.25 meg 0
are for older receivers, R28 5200 8500
Ril 0‘25 meg| | .2meg Values given in Table 2 c‘zs 1.5 meq Open
€26 1.2 meg| 150M cover changes dur ing man- RI2 0 M
Ri2 0 - M ufacture. All valuesare RZ9 8500 7
ohms measured from in= €22 ) 0
R29 8700 17 M dicated point tochassis RE fg:: 0:::
R6 150M 40 M M =1,000. R31 2IM 28M
R3I 17 M 19 M R23 3M 28M
R23 23 M 19 M z:g 2 meg %8'4
42 meg meqg
R19 2. meg| I9M (%] 0.1 meg 2 meg
c21 65 M 2. meg

—
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RESTRICTED

PRESETTING

Use an amplitude or frequency modulated signal
generator, a remote or adjacent BC-684-(*)
transmitter as a signal source. In case of an
ad jacent transmitter, operate it with RECEIVER
TUNE-OPERATE sw at RECEIVER TUNE. Signa)
source should be unmodulated.

Turn on receiver and allow it to warm up for I5
min. Release all push buttons. While pressing
PUSH TO TUNE button, turn dial by means of TUN-
ING Control to LOCK, at high frequency end of
dial. Release selector locking screw.

Turn on transmitter and tune to highest fre-
quency channel to be preset. UsingPUSH TO TUNE
button and TUNING Control, tune receiver to
zero beat with this signal.

While holding PUSH TO TUNE button and TUNING
Control, depress selector button corresponding
to channel being preset, retune slightly if
necessary. Still holding the receiver to zero
beat, release channel button by partially de-
pressing another. Repeat the adjustment if
beat note is higher than 1,000 cycles.

Repeat steps 3 and 4, retuning transmitter,
for other channels to be preset, going from a
higher to the next lower channel until all
selector buttons have been set.

Rotate dial to LOCK and tighten selector lock-
ing screw.

Depress each channel button and check that an
audible beat note can be heard without moving
dial more than % one-tenth dial division with
transmitter tuned to same channel.

Write channel numbers beside buttons in space
provided.

Install set in vehicle and connect receiver
to the antenna with which it will be operated.
Turn SQUELCH sw ON, SENSITIVITY Control to
max, receiver ON-OFF sw ON, and tune in a weak
signal near high frequency end of band. Re-
duce SENSITIVITY control setting until CALL
SIGNAL lamp flickers., Adjust antenna trimmer
capacitor (CI.1 Page 5) for slowest possible
rate of flicker of CALL SIGNAL lamp. Should
CALL SIGNAL Tamp be brought to steady illumina-
tion during adjustment of capacitor, réduce
SENSITIVITY Control setting until lamp flickers
again. Continue these adjustments until no
further change is noted.

288
5888
600089
@

&
®

i

CHANNEL
Mc 170 PeiONES
THE 0N o oM.
QPERATE OFF @r@
ou N N
[L1&
VNS M
FRONT PANEL
OO
5 ()
RTTAY
OMO.
VT-90
RMA. TYPE 6H6
o
O .
@) ©
AN 74
OO,
VT-94
PE

VT1-229

YT-107-A
RMA TYPE 6SL76T

RMA TYPE 6V6GT

Tube socket terminals, bottom view
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MODULATOR LCU3A

G O

§

WTToN
SELECTOR

YO Pugm

APPARATUS LEGEND

CAPACITORS . C43 100 puf 500 V P2 200 Q RS54 100,000 O /2 W
Cl.l 16 puf MAX C44 30 uuf 500 V R R65 100,000 0 | /2 W
Cl.3 16 uuf MAX CU5 100 uuf 500 V ESISTORS R61 100,000 0 1/2 W
Cl.5 16 uuf MAX C46 20 puf 500 V Rl 20,0000 1/2 W R62 43,000 0 1/2 W
Cl.7 16 uuf MAX C51 160 puf 500 V R2 250,000 & 1/2 W R63 10,000 0 1/2 W
Cl.2 62 uuf MAX €52 0.001 uf 500 V R3 5000 1/2 W RE4 1,0000 /2 W
Cl.4 62 yuf MAX €53 50 uuf 500 V R4 50,000 0 1/2 W R71 280,000 0 1 /2 W
Cl.6  62.uuf MAX C54 10 uuf 500 v RS 5,000 Q1 W R72 30,000 0 |/2 W
Cl.8 62 uuf MAX €55 10 1uf 500 V R6 100,000 0 1/2 W R73 10,000 0 1/2 W
€2 0.006 uf 300 V €56 50 uuf 500 V R7 80,0000 I W R745 1,000 0 1/2 W
€3 0.006 f 300 V €57 0.006 uf 300 V R§ 70,000 0 1/2 W R8I 70,000 0 1/2 W
Ch  0.006 uf 300 V C61 100 puf 500 V R9 1,000 0 1/2 W RE2 250,000 0 1/2 W
C5  0.006 uf 300 V €62 0.001 pf 500 V R10 250,000 0 1/2 W R83 70,000 O | /2 W
€6 0.006 uf 300 V €63 50 puf 500 V RI) 1,000,000 0 1/2 W RB4 250,000 Q |/2 W
€7 0.006 uf 300 V C64 10 uuf 500 V Ri2 2,000 0 1/2 W R85 1,000 Q 1/2 W
€8 500 uuf 500V €65 10 yuf 500 V RI3 10,000 0 1/2 W "R9I 100,000 0 1/2 W
€9 0.006 uf 300 V €66 50 uuf 500 V RI4 250,000 0 1/2 W R92 40,000 O [/2 W
CIO 0.75 yuuf 500 V C67 0.006 uf 300 V RIS 1,000,000 0 I/2 W R93 40,000 0 1/2 W
ci! 0.006 uf 300 V €71 50 uuf 500 V R16 1,000,000 O 1/2 W
cl2 0.0l uf 300V €72 0.001 uf 500 V R17 250,000 0 1/2 w VACUUM TUBES
c13 500 uuf 500 V €73 50 uuf 500 V RIS 100,000 1/2 W vl vT-l12 §6Ac7
Cly 0.006 nf 300 V C74 10 wuf 500 V RI9 2,000,000 Q 1/2 W V2 VT-112 (6AC7
CI5 0.5 uf 600 V €75 10 puf 500 V R20 300 0 I W V3 VT4 (6J5)
CI6 2 af 600 V C76 50 huf 500 V R21 30,000 Q 2 W V4 VT-209 (12367;
cl7  0.0I uf 300 V €77 0.006 uf 300 V R22 30,000 0 1/2 W V5 v1-209 (12567
cl18 0.0l nf 300 V €81 250 ,uf 500 V R23 5,000 0 1/2 W V6 “VT-112 (6AC7)
C19  0.002 uf 500 V €82 0.006 uf 300 V R24 50 0 1/2 W V7 "VT-90 (6H6)
€20.1 0.1 uf 600 V €83 0.006 uf 300 V R25 2,500 Q 1/2 W V8 VT-|07-A(6V66T
€20.2 0.1 uf 600 V C84 5 uuf 500 V R26 1,200 Q 1/2 W V9 VT-229 (6SL76T
€20.3 0.1 uf 600 V €85 50 ruf 500 V R27 2,500 Q 1/2 W vio vT-229 (6SL76T
c2l 0.0l uf 300 V £86 50 wuf 500 V R28 2,500 0 I/2 W

R29 13,000 0 2 W DYNAMOTOR DM-34-(d 2V
€22 0.005 nf 300 V €87 25 Luf 500 V R y CAPACITORS
€23 40 uf 25 ¥ €88 10 puf 500 V 3 e oo €701 _0.005 uf 800 V
€24 1 uf 600V €91 50 puf 500 V R3l 6,800 1 W €702 *0.005 Lf 800 V
c25 2 uf 600 V . €92 50 nuf 500 V R32 30,0000 1/2 w 708 o W
€26 0.001 uf 500 V €93 100 1uf 500 V R33 30,000 O I /2 W 78'4 0.005 uf 880 v
€35  0.006 uf 300 V CO4 50 uuf 500 V R37 250,000 0 I1/2w  C -005 uf 800 V
€36 10 puf 500 V . R38 1,000 0 1/2 W €705 0.005 .f 800 V
c38 5 uuf 500 V FUSE R4l 100,000 Q 1/2 W C706 0.005 nf 800 V
€35 0.006 .f 300 V FI_ FUSE I5 AMP RS! 100,000 0 |//2 W
Chl 700 puf 800 V. o1yt OMETERS 22 18,000 9 [/2 W .
C42 200 puf 500 V PI 100,000 0 RE3 100,000 0 1/2 W Schematic
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IST AF AMP
&1F O5C
vio

ca

e

Al
L

DETECTOR
v?

vy s (s

.2

R4
)

2 ND AUDIO AMP
ve

N L‘cu /20

Cle
{

:C %

~C25
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RADIO RECEIVER BC-683-(*)

P=X:
[=]
L=}
o]
LX)
E 3 3

00 Q1 /2 W

0000 1/2 W
,000 0 1 /2 W
0000 I/2w
,000 O 1/2 W
00 0 1/2 W

,000 0 1 /2 W
0000 i/2 W
0000 1/2 W

UBES

12 (6AC7
12 (6AC7
4 (645)

09 (12567)
09 §IZSG7)
12 (6AC7)
0 (6H6)
07-A (6V6GT
29 (6SL76T
29 (6SL76T

R DM-34- 12V
ORS

005 .f 800 V
005 uf 800 V
005 uf 800 V
005 uf 800 V
005 .f 800 V
005 uf 800 V

Schematic

nza | masfaze [r27 |r2e [m20 a3 e

VI V2 V6 V8 V3IVI0O VT Ve va Vs eoslc

Loan—4 AN AANRAAA AN T S S W

B

1-F 2.65mc

DYNAMOTOR DM-36- @24V
CAPAC!ITORS
¢80l 0.005 uf 800 V
€802 0.005 uf 800V
€803 0.005 uf 800 V
£804 0.005 uf 800 V
€805 0.005 uf 800 V
€806 0.005 .f 800 V

T3 Lo

35 13 9 il_6 10 1412 18 7
3 13 9 4 _6 10 14 13 _Lﬂ

T
i
croz
70

DYNAMOTOR DM-36-()

L0l

DYNAMOTOR OM-34-()
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RADIO TRANSMITTER BC-684-(*)

PRESETTING 3

|. Install required crystals in order of (vor)
channel numbers; lowest frequency in RIGHT END VIEW OF TRANSMITTER
socket |, highest in 10. Print channel ACCESS DOOR TO PANEL AND SWITCH CONNECTIONS.
numbers in space beside buttons. § ANTENNA COUPLING. ADJUST FINGER WHEEL

2. Free all buttons, turn tuning gang ca- AT TOP FROM END OF SET
pacitor to max clockwise position and TRNENNA
release selector locking screw.

3. Turn METER SW to 3 and TUNE-ANT CUR sw ci2r- Q)
to TUNE.

4. Depress selector button for highest fre- cze Q) qocze —
quency to be set. Turn RECEIVER TUNE- e
OPERATE sw to RECEIVER TUNE. 4Qcizo e}

5. Slowly tune gang capacitor for maximum ca— Qs . socTon
(max ) meter deflection. If two max are siDcraz .
found, tune to the higher. c23-+&)|7

6. Change METER SW to & and retune gang ca- I \NHE 23154
pacitor for max. (Return RECEIVER TUNE- clas—Qle 94
OPERATE sw to OPERATE between adjust- w0l@cias e
ments. ) S -

7. Depress selector button for next Ilower
channel. Keep a finger on button being (O~a-SELECTOR LOCKING SCREW.
released to prevent it snappingout and
altering the ad justment. Repeat steps 5 li’ii {
and 6 for all channels being set, going GANGTUNING
from a higher to next lower channel. AT CRANK DISC OR

8. Release last button, carefully keeping a IN CAPACITOR SHAFT.
finger on it and depressing an ad jacent ToTTOM]

button slightly. Turn gang capacitor to
max clockwise position and tighten se=-
lector locking screw.

-

CHANNEL
SELECTOR

9. Check setting of each button by slightly "rocking” the gang
capacitor. Retune any channel on which max meter deflection
is not obtained at the setting determined by its push button.

10. Throw TUNE-ANT CUR sw to ANT CUR. Adjust antenna coupling
to min (clockwise rotation). Connect a regular or dummy
antenna. Tune METER SW to 6 and RECEIVER TUNE-OPERATE sw to
OPERATE. .

11. Depress any channel button, start transmitter by pressing
microphone sw, and adjust corresponding antenna trimmer for
max on panel meter. Repeat for all channels.

12. Using any channel, adjust antenna coupling for a max meter
deflection, then reduce coupling until reading drops to half
of max. .

13. Throw TUNE ANT CUR sw to TUNE and determine which channel
has greatest meter reading. Restore TUNE ANT CUR sw to ANT
CUR. Using this channel, adjust antenna coupling for max on
meter .

14. Recheck adjustment of all antenna tuning capacitors as in Il.

15. Place TUNE-ANT CUR swat TUNE and check meter readings against

. the following table.

METER SWITCH POSITION | 2 3 Y 5 8
CIRCUIT Doubler ist R-F Rect. Tripler P.A. Total Pl
Grid Grid Grid Grid Grid & Screen
Cur Cur Cur  Cur Cur Cur
METER READING (27me) 35 40 I5 20 30 70-
FRONT PANEL METER READING (38.9mc) 50 10 15 35 35 70




T™ 11-310 RESTRICTED
RADIO TRANSMITTER BC—684—(*)
ALIGNMENT

2.

I
2.
3.

4.

5.
6.

I
2.
3,
.

ALIGNMENT OF Ist R-F AMPLIFIER

Remove top and bottom cover plates lay trans-
mitter onits back, and connect for operation.
Install crystals for channels 270 and 389,
sockets. | and 10.

Turn RECEIVER TUNE-OPERATE sw to RECEIVER
TUNE, ON-OFF sw to ON, TUNE-ANT CUR sw to
TUNE, and METER Sw to 2.

Depress button 10. Meter deflection shows
that oscillator is operating.

Turn €107 to minimum (min) capacitance posi-
tion.

Turn METER SW to 3 and accurately set channel
selector buttons | and 10. (See presetting
procedure, )

AL1GNMENT OF RECTIFIER

Set METER SW to 4 and depress button 10.
Adjust C153 and Ci57 for max on meter.
Loosely couple wavemeter of Frequency Meter
Set |-129-(*) to L118 and L{109.

Tune wavemeter for resonance dip on panel
meter, Wavemeter setting at dip should be
I/G)of channel frequency (6.48 mc for channel
389).

Depress button | and adjust L|I8 and L||9 for
max.,

Check frequency as in step 4. Panel meter
dip on button | should occur at a wavemeter
setting of 4.50 mc.

ALIGNMENT OF TRIPLER

Set METER SW to | and depress button 0.
Adjust CI14y and Cil6 for max on panel meter.
Loosaly couple wavemeter to LI106 and LI07.
Tune wavemeter for dip on panel meter. Wave~
meter setting at dip should be 3 of channel
frequency (19.45 mc for channel 389).

EACCESS DOOR TO PANEL AND SWITCH CONNECTIONS.

ANTENNA LiQ~LiNl
ANTENNA
TRIMMERS. QoTenna
ciz7-+ Q! \,\J
2AQcizs
S e E
CRE,
4|SQcizo “‘O“"
Cl3l—-l>@ 5 SIDETONE
s|@Dci32
L1IO COIL
ci33-+8)|7 TRIMMER
REACHED 4
B®CI34 FROM HERE. 2? 26
I
—
cizs—+Dlo s
0[@cize

O«sal_ecmn LOCKING SCREW.

G ANG TUNIN

IN CAPACITOR SHAFT.

RIGHT END VIEW

[}
v N “‘
‘ %7 Lie Lits

cis3
vios
CRYSTAL cis?
R
ven TRIPLE
cie Lio7 Lios
clia
vio3
DOUBLER
cizo0
— Lios
Teiol l
Qcize ®

vio4

POWER AMP.

Mot

PUSH-BUTTON
ASSEMBLY

REDUCE
COUPLING

O

6.

TOP VIEW

Depress button | and adjust LI 06 and L} 07 for
max on panel meter.

Check frequency on button | as in step 4 #ith
a wavemeter setting of 13.5 mc,

ALIGNMENT OF DOUBLER
b

2.
3.

4.

Set METER SW to 5 and depress button 10,

Ad just €120 for max on panel meter.

Depress button | and adjust Li08 for max on
meter.

Replace bottom cover plate andrepest all pre-
vious ad justments.

ALIGNMENT OF POWER AMP.

2.
3.
4.

5.
6.

7.

8.

9.
10.
.

12.
13.

Set METER SW to 6, turn REC TUNE-OPERATE sw
to OPERATE, and depress button {0.

Adjust coupling Lil0 to Lijl to min setting.
COnnect an antenna to the transmitter. .
Plug in microphone and depress mic sw. -Mig
sw must be depressed for steps 5 to 13. Ree
lease between steps.

Ad just Ci126 for min on panel meter.

Depress button | and ad just L1j0 for min on
meter.

Depress button 10 and turn TUNE-ANT CUR sw to
ANT CUR.
Ad just antenna coupling for max on meter.
Reduce couplinguntil meter reading is halved.
Ad just C136 for max on meter.

Depress button | and adjust C127 for mex on
meter,

Turn TUNE-ANT CUR sw to TUNE.

Shift aiternately between button 10 and 1,
making adjustments to €126 on button |0, and
to L110 on button | for min on meter until
setting of C126 is the same for min on both
buttons.
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GANGED

TTTTTT AT T e T T 1
O3CILLATOR 'SV":' : “WVJ;H : ‘ :
vio? N ) <100 | {
h 1 1 <0 —iH s [0 1 i
H H i AR 2 i b afit i
3 Mo Tl B g B GG i f D
s . hirl E i lyzl é é ¥ o
H E Y] : y PR g T8
2 ‘ 8 | #3| 3 ;
T T 1| T ClEe] sh3t 4
3 < 57T ©
RI106 Ria7 mczle [ e
HAIIJ
3
APPARATUS LEGEND 193000
— TioH cnga
CAPACITORS @ ﬁ% .,
€101 0.003 uf 500 V Clus 2 uf 1000 V P ' > 3 :
€103 100 uuf 800 V Cl46  0.003 uf 500 V F3®
Cl04 500 wuf 800 V Clu7 175 uuf 500 V 3|+
Cl05 15 uuf 500 V clug  0.003 nf 500 V 3
€106 350 uuf MAX-AIR GAP 0.025"  CIUS  0.001 uf 1200 V By
Cl13 60 uuf MAX-AIR GAP 0.025" CI50  0.001 uf 500 V
Cl15 60 uuf MAX-AIR GAP 0.025" - CI5I 50 uuf 500 V B oL
CI19 80 uuf MAX-AIR GAP 0.025" €153 20 yuf MAX-AIR GAP 0.025" |-=17 °T L
C152 60 uuf MAX-AIR GAP 0,025" CI54  0.003 uf 500 V +—
C156 60 uuf MAX-AIR GAP 0.025" CI155 0,003 uf 500 V — A B
€107 20 wuf MAX-AIR GAP 0.025" €157 20 uuf MAX-AIR GAP 0.025" “eal
€108 500 puf 800 V €158  0.003 uf 500 V | ==
€103  0.003uf 500 V CI59  0.01 nf 300 V
CHio  0.01 uf 300V Cl61 100 uuf 500 V =
Ctit  0.003 uf 800 V €162 4 uf 50 V re
€112 0.003 uf 500 V -
g: :2 gg w; MAX-AIR GAP 0.025"  FUSE |
uuf MAX-AIR GAP 0.025 RI24 10,000 O I/2 W
Ct17 0,003 uf 500 V F101 1/2 AMPERE FUSE RI2Z5 5,000 1/2 W Scl
Cl18  0.003 .f 800 V POTENTIOMETER RI26 75,0000 2 W
€120 20 puf MAX-AIR GAP 0.025" RI2Z7 1.00 10 W
CI21  0.003 uf 500 V P 101 50,000 2 SIDETONE CONTROL  ¢1%0 15000 0 1/2 W
€122 0,003 uf 500 V RESISTORS Ri29 5,000 Q 25 W
€123 0.01 uf 300 V RIGI 100,000 0 1/2 W RI0 1000 l0 W
Cl124  0.002 uf 1200 V RI102 1,000 0 20 W RIBL 12025 W
Ci25 60 uuf MAX-AIR GAP 0.030" R103 250,000 Q | W RIB2 120 25 W
Ci26 20 uuf MAX-AIR GAP 0.025" RIO4 70,000 0 1/2 W RI33 800 10 W
C127  100uf MAX-AIR GAP 0.0195" RIO5 50,000 Q I/2 W RI34 30,0000 I/2 W
€128 100 uuf MAX-AIR GAP 0.0195" RiO6 1000 I1/2 W RIB5 300 10 W R157
€129 100 uuf MAX-AIR GAP 0.0i95" RIO7 30,000 0 I/2 W RI36 30,0000 1/2 W R158
C130 100 uuf MAX-AIR GAP 0,0195" RIO8 300 I/2 W RIB7 1000 1/2 W
CI131 100 uuf MAX-AIR GAP 0.0195" RIO9 75,000 0 1/2 W RI38 50,0000 i/2 W THERMOC(
€132 100 puf MAX-AIR GAP 0.0195" RIIO 11,0000 /2 W RI39  100,0000Q 1/2 W TC tol
€133 100 puf MAX-AIR GAP 0.0195" RIIl 15,000 O | W RINO 12 Q 25 W
C134  100uuf MAX-AIR GAP 0.0195" RII2 10Q 1/2 W RIGI 12025 W THERMOST
CI35 100 uuf MAX-AIR GAP 0.0195" RiI3. 1.00Q I0OW RI4Z 180,000 0 | W T 101
CI36 100 uuf MAX-AIR GAP 0.0195"  Ril¥ 30,000 Q 2 W RIUZ 1000 /2 W
€137 0.5 uf 600 V RING 100,000 0 1/2 W RI44 100,000 0 1/2 W  VACUUM |
C138.1 0.1 uf 600 V RII6 30,0000 2 W RIY5S 50,000 O 2W VIOl V1
€138.2 0.1 uf 600 V RI17 50,0000 1/2 W RI47 11,0000 20 W V102 V1
€139 0.5 uf 600 V RII8 30,000 Q 2 W RILG 500 I/2 W V103 V1
Cl40 30 uf 50 V . RIT9 1,200 1/2 W RI5I 100,000 0 | W VIOY VT
clut 0.5 uf 600 V RIZ0O 2000 W RIS3 8.30 17.9W V105 VI
CI42.1 0.1 uf 600 V RI2ZI 100Q I/2 W RIS 8.3017.9W Vioe v’
Cl42.2 0.1 uf 600 V RI22 250,000 Q | W RIS5 100,000 Q I/2 W Vi07 V1
Cl43 0.5 uf 600 V RI23 10,0000 | W RIS6 300 I W V108 V1
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2 W RIS8 50Q I/2 W CAPACITORS
€501 0.003 nf 800 V
2 W THERMOCOUPLE €502 0.003 uf 800 V
/2 W TC 101 ANT CUR THERMOCOUPLE €503 0.003 nf 800 V .
VT-165
THERMOSTAT JA%KS AMOT RMA TYPE 1624
W TD 101 OVEN THERMOSTAT J501 DYNAMOTOR
4502 DYNAMOTOR vI-164
/2 W VACUUM TUBES RMA TYPE 1619
YNAMOTOR DM-37-(%)24 V
VIOl VT-164 (1619) DYNAM M ()
CAPACITORS
W Vioz vi-l64 (1619) €601 0.003 uf 800 V
V103 vI-164 (I619) €602 0.003 uf 800 V
w YIOY VT-i65 (1624) €603 0.003 .f 800 V
¥ V105 VT-164 (1619)
N V06 VT-I64 glﬁlQ; JACKS
/2 W VIo7 VT-164 (1619} J60f DYNAMOTOR
V108 VT-i64 (i619) J602 DYNAMOTOR Tube socket terminals, bottom view
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Part of:

RADIO RECEIVER BC-728-(*) ;
Reference
SCR-593-(*) 8C-728-(*) BC-728-A, BC-728-C ™ 11-859
RESISTANCE MEASUREMENTS
Remove all tubes and vibrators, Remove cover from chassis.
Turn switch OFF Disconnect speaker plug.
Disconnect Battery BB-5Y-A. Disconnect power plug.
Measurements from socket and connector terminals to chassis in ohms.
All values are average.
pt
Speaker Male
Connector
Pin View
3 — 750
Battery Charger Current
Supply Connector
Pin View 750
N
Speaker Female
Connector
Hole View

B80TTOM VIEW
OF
CHASSIS

1 | |

Power Supply
Female Connector

L

# Two readings, depends on polarity of
ohmmeter and RECT; and RECT,.

¢ Reverse ohmmeter leads if reading wrong.

Pin View @ 8000 ohms to open circuit, depends on

leakage of C37.

Power Supply
Male Connector

OPEN
OPEN POWER SUPPLY

OPEN TOP VIEW

VB,
Hon 1oa

Hole View . 50n

»

B
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RADIO RECEIVER BC-728-(*)
\ VOLTAGE MEASUREMENTS 3

All tubes and vibrators. in place.
Connect all connectors properly.

Battery BA-54-A connected.
Turn switch ON.
VYolume control full on.

6. "Rotate A, and A

Press one channel selector button.

Battery BA-5i4-A voltage 2 volts.
Measurements made with 1000 ohm/ volt meter
Measurements in ( ) made with VTVM.

# May vary widely,

Measurement from socket terminals to chassis,

BOTTOM VIEW
OF
CHASSIS

/

I

RECEIVER PRESETTING

Setting up push-buttons with transmitter on air

Extend antenna.

tion is ﬁeard
in step with A;, or for max-
imum volume

side of sig gen and antenna post.

8.

MENTS SEVERAL TIMES, ALWAYS TUNING FOR GREAT-
EST VOLUME AND CLEAREST RECEPTION.
Repeat 3 through 7 for the other channels.

2. Turn volume control full on. . R .

3. Push channel selector button, A. Setting up push-buttons with sig gen

%. Adjust A, and A, for maximum sensitivity de- 9. Set sig gen on modutation and to exact fre-
termined by noise level . quency desired.

5. Rotate A, no more than I turn, or until sta- g, Connect 100 uuf capacitor inseries with "high"

side of sig gen to case. ~
Connect low side sig gen to case. '
Tune as in 3 to 8 above for maximum signal,

7. VERY CAREFULLY GO OVER THESE THREE ADJUST-
I-F ALIGNMENT

l. Set sig gen to freq meter on 455 ke. 7. Connect output meter to voice coil leads of
2. Sig gen modulated and set for 50,000 uv output. loudspial:er.

Sig gen should be ad justed to give not more than 8. Press "A" channel selector button, )

0.4v reading on output meter during alignment, 9. Tune C,, by adjusting slotted screw in top of
3. Disconnect antenna. T2 for “hax imum output,
4. Volume controf full on. 0. Tune C,, and C,, by adjusting slotted screws
5. Connect "low" side sig gen to chassis. in top of Tl for maximum output.
6. Connect 0.1 uf capacitor in series with "high™ Il. Repeat steps 9 and 10.

-
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IEMATIC OF RECEIVER
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vT-173
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POWER SUPPLY SCHEMATIC

POWER CONNECTOR

(HOLE VIEW)

L—£:.:"‘ +
>
~-

n o

«

& —_—

LT T o W
C3s C3e C3r - 2 BAs
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RADIO RECEIVER & TRANSMITTER BC-745-(*)

Also included: Tuning Unit BC-746-(x) and Chest Unit T-39-(+)
BC-745-(*) = BC-745-A, BC-745-B Reference:
Part of: SCR-511-(x) T™ 11-245

SPECIAL NOTE

A few early BC-745-A sets differ in minor circuit details from other BC-745-A sets. Consequently some
readings on these sets may not agree with those shown. A schematic diagram of these early sets with a
list of their serial numbers appears on page 6.

RESISTANCE MEASUREMENTS

Measurements made from point to chassis except where shown point to point
Values in parentheses apply only to BC-745-A
A1l tubes and battery removed Cord CD-571 disconnected Tuning unit BC-746 in place .

R indicates receive position
T indicates transmit position

*Depends on compensating
resistor in use

OPEN-T
OPEN-R

OPEN-R

{OMEG-R
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RADIO RECEIVER & TRANSMITTER BC-745-(*) .|

VOLTAGE MEASUREMENTS .

b}

see SPEC'AL NOTE on Puge 'l ON3IOQ V. SCALE ON\JOOV SCALE
- - - 193 i

- . %F

Measurements made to chassis
using 1000 ohm/volt meter.

Fil volts read on 3v range.

Bias volts read on 30v range.
A1l others read on 300v range.

CHANGE-OVER
SWITCH
W,

R indicates receive position,
T indicates transmit position.
NC indicates not connected.

¢ 120v in BC~745-A

TUBE SOCKETS
BOTTOM VIEW
Vs Vs Vi Va

CAN NOT BE MEASURED
WITH ORDINARY
EQUIPMENT,

VT-174 VT-174 VT-173 vVT-173
REC'VR.NOT USED REG'VR.NOT USED REC'VR.-R-F AMP. REG'VR- MOD.
TRANS.-R-F AMP  TRANS.-R-F AMP. TRANS.NOT USED  TRANS.-NOT USED

0-R

0-R  +1.35R i

0-R 1.35-T| 0-R

V7
vVT-174
REC'VR- 0SC.
TRANS..0SC.
Ve -
vVT-174 o
REG'VR- PW'R.AMP
TRANS.-MOD.
Vi
vT-173

REC'VR.. I-F AMP,

Vs TRANS.- NOT USED
vVT-174
REC'VR. PWR.AMP ~LOMIN-R
TRANS.-MOD. =4 MIN-T

SLSMIN-R
CONINT oo g

REG'VR-DET.-AVC-AF AMP
.R TRANS.-MICROPHONE AMP.
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ALIGNMENT

A signal generator must first be set exactly to
the channel frequency of the tuning unit in use.
This frequency is marked on the transmitter crys-
tal and is visible through the window of Tuning U-
nit BC-746-(*).

The signal generator may be set to thisfre~
quency by means of an accurately calibrated fre-
quency Meter Set SCR-211. However, the following
method is recommended as being more convenient and
reliable:

{. Turn on Radio Set SCR-BI1=(*) in transmit
position. This set may be the one to be a-
ligned, or any other transmitting on the
same channel (frequency).

2. Pick up this signal on any receiver that is
capable of being tuned to the channel fre-
quency. This receiver may be any available
SCR-511 that operates on the same channel.

3. Turn on signal generator (unmodulated) and
set to same frequency as receiver.

4, Adjust signal generator frequency to zero
beat with transmitter. Signal generator is
now accurately set, but should be checked
for drift from time to time.

5. Connect an output meter through a Plug PL-55
inserted into jack J, on top of Chest Unit
T-389.

| -F ALIGNMENT

|. Connect signal generator to antenna through

a 0.1 uf capacitor and work with as weak a
signal as practicable.

—2. Adjust trimmers C,, Cyyand C,, in trans-

formers T, and T for max on output meter.

TUBE RETAINER
PLATE STUD

RADIO RECEIVER & TRANSMITTER BC-745-(*)

§

R-F ALIGNMENT
|. With signal generator connected as above,
adjust its output to give about a 1.5-volt
reading on output meter.

——2. Rotate r-f coil L, tuning screw for maximum
response whilepressing inwardon tuningscrew.
NOTE: Fiber case of Tuning Unit BC-746 must be

removed for this ad justment.

ANTENNA ALIGNMENT

I, Attach a short piece of wire to the signal
generator as an antenna. Adjust its output
and/or location to prevent too strong a sig-
nal input to SCR-5i1.

2. Fully extend the antenna of SCR-511. Since
antenna capacity forms part of the tuned
circuit, any abnormal capacities existing
during alignment will detune this circuit
and imperfect alignment will result. There~
fore, place the set where the antenna will
be well clear of all objects, preferably out
doors or in a large high room without wiring
or other metallic objects_overhead.

—3. With the set in the receive posltlon, ad just
the antenna capacitor C, ( in Bc-746-A)
for max on output meter. Tﬁls setting is
also the correct adjustment for transmitter
operation.

NOTE: An alternate signal soyrce may be an-
other set operating on the same channel at a

distance of 2 to 3 miles instead of the sig-
nal generator.

NOTE:
TUBE RETAINER PLATE
(NOT SHOWN) MUST B

N PLACE WHEN MAKING
ALIGNMENT ADJUST ~
MENTS.

TUBE RETAINER
PLATE STUD
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b}
COMMON FAULTS AND CORRECTIVE MEASURES
BROKEN CHASSIS STAFF SUPPORT CASTING experienced because of turning of speaker-
. Frequent cases have been reported of the microphone when mouthpiece is adjusted, with
breaking of the chassis staff support cast- consequent shorting of lugs.
ing in Radio Set SCR-5(f-A. 2, Stops, which are essentially projections,
2. A new die casting of stronger construction have been designed to prevent turning of the
has been designed and will be available for speaker -microphone. A stop is fastened next
requisition when procurement is completed. to the shell of the speaker-microphone by
3. In every case of breakage of this support each of the two fiber terminal strip mount-
casting, replacement should be made with a ing screws. When inplace the two stops pre-
casting of the new design if available. vent turning by abutting other parts in the
4. If a casting of the new design is not avail- speaker-microphone compartment. See the at-
able, the broken casting should be welded in tached photographs.
the manner outlined in 0CSig0 Maintenance 3. Those stops can be made from available mate-
Letter No, 28 (1943). This will provide a rial such as a § inch strap of #21 galvan-
' support of greater strength than the origi- ized steel. To make a stop, cut off a piece
nal casting. about 3/4 inch long from the metal strap,
bend § inch from one end to form an "L", and
, round off sharp corners., A #27 hole cen-
TURNING OF SPEAKER MICROPHONE IN CHEST UNIT T-39 tered in the long leg of the stop provides for
I. A number of failures in the Chest Unit T-39- fastening.
« 1t is recommended that all Chest Units T-39-

A, a part of Radio Set SCR-5l1-A, have been [}
) ) . A, whenever in the repair shop, be provided

with stops.

On future procurement allChest Units T-39-A

will be provided with such stops.

o

Ref: 0CSig0 Maintenance Letter No. 27 (1943)

y
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RADIO RECEIVER & TRANSMITTER BC-745-(*)
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RESTRICTED
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Schematic—BC--745-A (Early) including Tuning Unit
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RADIO RECEIVER BC-764, BC-779, BC-794, BC-1004 - (*), & SUPER-PRO
y

MODELS AND DESIGN DIFFERENCES

The following are major differences in de-
sign in the various models of Super Pro receiv-
ers. Manufacturer's nomenclature and means of
distinguishing these models are included, since
Signal Corps "BC--" designations have been given
only to late procurements of these sets.

SP-10 SERIES, EARLY ISSUE: The following items
distinguish this model from other models.

1. Name plate with order no. and NY-35 on front
panel.
2. Two gain (sensitivity) controls; | for. r-f, |
for i-f. :
3. Output transformer with single (600 ohm)
secondary winding; phone or speaker terminals
at rear of set. See schematic wiring diagram.
"Phone-Speaker" switch on front panel,
No crystal filter,
523 and |V rectifier tubes in power supply .
. Tubes used - all glass types,as follows:
ist r-f--606, 2d r-f--6D6, ist det.--6A7, h-f
osc.--6C6, Ist i-f-~6D6, 2d i-f--6D6, 3d i~f--
6D6, 2d det.--6B7, Ist a-f--76, driver a-f--
42, p.p. output--2-42's beat osc.--6C6, and
avc amp, -- 6B7.
8. Frequency bands - 5.

SP-10 SERIES, LATER ISSUE:
identified by:

~NO o FE

|, Name plate on front panel with order no. plus
NY-37.

2. Output transformer with two secondary wind-
ings, one high-impedance (8000 ohms) and one
low- impedance (600 ohms). Terminals for
phones and speaker at rear of set,

3. No "Phone -Speaker"switch on front panel,

All remaining design features same as that given
for "early issue” SP-10 model.

SP-110 SERIES RECEIVER. Has all the features
given for the "late" issue of SP-10 model, ex-
cepting for differences listed below which dis-
tinguish it from its predecessors.

These models may be

!« No name plate. All have name etched in front
panel.

2. Supplied in 3 modelss SP-110-LX (long-wave),
SP-110-X (standard), and SP-1{0-SX (short-
wave }.

3. Crystal filter circuit employed, except in LX
model. See schematic wiring diagram.

4 ,Glass and metal tubes used, as follows:
|-6J7-~h~f osc., 2-6K7--r-f amplifiers, 3-606
--i=f amplifiers, |-6L7--1st det., 1-6C6--beat
0sc., 2-687--2d det. and AVC, |-6C5--Ist a-f
amp., 3-6F6--driver and class AB push-pull
output, 1-5Z3--h-v (plate) rectifier, [-80--
grid bias rectifier,

5. A few early production models of this series,
employ electrolytic filter capacitors. Re-
mainder use dykanol oil filtering capacitors.

SUPER PR0O-200 SERIES: This is the current series
to which the Signa! Corps has applied the fol-
lowing nomenclature to three receiver models and
3 types of power supplies.

a, BC-779, which covers the frequency
ranges of 100to#00 kc and 2,5 to 20.0 mc.
b, BC-794, whichcovers a continuous range

of from 1250 kc to 40.0 mc.

BC~1004-(*), which covers a continuous

range of from 540 kc to 20,0 mc.

d. RA-74-(*), power supply for any above, to
operate from 115/230 volts AC, 25-60
cycles.

e. RA-84-(*), power supply for any above, to
operate from 115 volts AC, 50-60 cycles.

f. RA-94-(*), power supply, for any above, to
operate from 115/230 volts AC, 50-60
cycles,

Inall other respects, except for differences
noted, the BC-779, the BC-794, and the BC-1004-
(*) are basically similar to the models in the

SP-110 series. The differences are:

1. Metal type tubes employed in these models.

2. Crystal filter circuit used in all models.

The BC-764% model, part of SCR-244-A, is lIdentical

to and replaced by BC-1004-A.

C.

VOLTAGE MEASUREMENTS

Measurements given below are for the SPIO,
SP-110, and SP220 (BC-779, 794 and 1004) models.
Measurements for the SPI0 and SP-110 were made on a
120-volt a-c power supply line with line voltage
ad justment (power transformer primary tap) set at

® ©® © ® ® 0 © O
° 000 ° 00000 "
T 1 T
BEANK 110 AC -50 +365 4260 +10 0 63AC 0
INPUT FIL

FIG. |- VOLTAGES AT TERMINAL STRIP OF RECEIVER [Rear Of Chassis)

the 125 voittap. R-F, 1-F and AUDIO GAIN controls
should be set at minimum; AVC-MANUAL sholld be in
the MANUAL position, the CW-MOD switch in the CW
position; SEND-RECEIVE switch in the RECEIVE posi-
tion, D-c voltage readinas were obtained with a
1,000 ohms/volt voltmeter, using the chassis as a
common terminal. The 6.3 volt a-c filament read-
ing is obtained between chassis and terminal no. 2
on the receiver terminal strip (see fig. 1). Ter-
minal no. 10 on strip is blank except when used
for battery operation in which case it provides a
short to chassis with power switch ON, and open
circuit when power switch is OFF. Voltages within
£+ 10% of values given are considered satisfactory.

.
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VOLTAGE MEASUREMENTS  (cont'd) i
SP-10 MODEL
Tube Plate Screen - Cathode Plate Current
VT RMA Function Voltage Voltage Voltage Milliamps.
None 6A7 st Detector 260 80 0 3.0
None 6C6  H-f Oscillator 275 tio 0 2.5
VT-69 606 st r-f 275 i1o 0 1.5
VT-69 606 2d r-f . 275 10 0 1.5
VT-69 606 Ist i-f 275 110 0 2.0
VT-69 606 2d i-f 275 1o 0 2.0
V7-69 6D6 3d i-f 275 iio 0 2.0
VT-68 6B7 2d Detector 260 100 0 3.0
V1-68 687 A, V. C. 230 145 45 7.0
Kone 606  Beat Osc. 150 30 0 0.4
VT-76 76 Ist Audio 175 0 0 2.5
None 42 Driver 260 260 0 23.0
None 42 Class AB Audio 360 360 35 21.0
None 42 Class AB Audio 360 360 35 21.0
SP110 and 21 0 Models
Tube Plate Screen Cathode
VT RMA Function -Voltage Voltage Voltage
v7-87 6L7 ist Detector 240 100 0
v7-91 647 H-f Oscillator 225 150 0
VT-86 6K7 Ist r-f 250 100 0
VT-86 6K7 2d r-f 250 110 0
VT-67 6D6 ist i-f 250 10 0
v¥T7-69 6D6 2d i-f 250 100 0
¥T7-69 606 3d i-f 250 100 0
VT-68 687 2d Detector ¢ 225 100 0
VT-68 687 A.V.C. 230 140 30
None 6C6 Beat 0Osc. 105 io 0
VT-65 6C5 Ist Audio 150 0 0
VT-66 6F6 Driver 250 250 0
VT-66 6F6 Class AB Audio 360 360 35 b
VT-66 6F6 Class AB Audio 360 360 35
The voltage measurements below are based on a set as specified for models above. The LIMITER
line voltage exactly ‘equal to the primary tap switch, in these models, should be ON. Measure~
on the power transformer. Higher or lower line ments are made to socket terminal number indi-
voltage should result in corresponding varia- cated and chassis. A meter having a resistance
tions in measurements. All controls should be of 1000 ohms/volt should be used.
BC-779, BC~794% and BC-1004 (SP200 series).
Tube Socket Volts at Socket Terminal Number b
vT RMA No. 3 i 5 6 7 8
VT-86 6K7 X1A +250 + 35 ——— +13% 6.3AC 0
VT-86 6K7 X2A +250 +135 — +135 6,3AC 0
VT-87 6L7 X3A +250 +115 ——— — 6.3AC 0
VT-9i 647 X4A +50** +/50** +150** ——- 6.3AC -
VT-86 6K7 X54 +250 +135 0 —— 6.3AC (1]
VT-117 65K7 X6A 0 -43 0 +185 6.3AC +250
VI-i 17 65K7 X7A 0 «l.5 0 +100 6.3AC +240
VT-90 6H6 X8A -0.2 +0.4 . =-0.2 ——- 6.3AC +0.4
YT-96 6N7 X9A +0.4 0 0 +0.4 6.3AC =0.2
VT-116 6547 X10A 0 -— 0 +40 6.3AC +{58
| VvT=117 65K7 XL1A 0 -1.5 0 +110 6.3AC +240
VT-90 616 X124 -3.2 -3.2 =3.2 - 6.3AC «3.2
VT-65 6C5 X13A +110 ——— - -3.2 6.3AC 0
VT-66 6F6 XI4A +240 +240 - =20 6.3AC 0
VT-66 6F6 X154 +380 +380 0 ——— 6.3AC +38
VT-66 6F6 X16A +380 +380 0 — 6.3AC +38
*  Terminals | and 2 of all sockets are at zero potential with respect to chassis.
** Varies widely with different tubes; also with dial setting.

= = a
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The atignment instruction which follows
applies to all Super Pro models oreviously list-
ed. Alignment frequencies for the various bands,
and the location of the trimmers for each band,
are shown in figure 2 below.

NECESSARY EGUIPMENT, The foilowlng apparatus is
reauired for satisfactory atignment of these re-
ceivers:

Signal Generator 1-72-(*) or equivalent.

Frecuency Meter Set SCR-211-(*).

Qutout meter.

Insuylated screw driver, to fit trimmer
screws.

| Mica fixed capacitor 100 or 250 uuf,

I 100-ohm 1/2-watt carbon resistor.

PROCEDURE:

I. Using Frequency Meter Set SCR-211-(*), and
any operating recelver, check the accuracy of
the calibration of the 1-72-(*) signal gener-
ator. |t is important that an accurately
calibrated sighal generator producing tone
modulated signals be employed for this align-
ment work.

2. Turn receiver "on" and allow to warm up for
at least 30 minutes before beginning adjust-
ments., )

3. Connect outout meter to SPKR terminals located
at rear of receiver chassis.

R.F ond H.F. 0SC.
ALIGNMENT FREQUENCIES

- T™ 11-310

RADIO RECEIVER BC-764, BC-779, BC-794, BC-1004-(*), & SUPER-PRO
ALIGNMENT

I=F ALIGNMENT

|, Set signal generator for 465 kc and connect
output to the control grid cep of the 6L7
first detector through the mica fixed capaci-
tor, Do not remove grid lead to tube.

2. Set receiver front panel controls as follows:
SENSITIVITY to 10, AVC-MANUAL to AVC, MOD-CW
to MOD, SEND-REC toREC, BAND SWITCH t02.5-5.0
mc band, AUDIO GAIN to 10 (maximum), CRYSTAL
SELECTIVITY to 3, CRYSTAL PHASING to arrow
(approx. 5), BAND WIDTH to 3, Band Soread
Dial to 100, The main tuning dial should be
set near 2,5 mc, but care must be taken to
avoid tuning in any local signal.
With modulation "off" on signal generator,
tune generator slightly until maximum deflec-
tion of "S" meter is obtained. Do not dis-
turp the setting of the tuning dial on the
signal generator once this is obtained until
the i-f's are completely sligned. This will
insure exact agreement of i-f ad justment with
the resonant frequency of the quartz crystal
in the crystal filter circuit.

4. Turn modulation "on" on signal generator.
Reset receiver controls: CRYSTAL SELECTIVITY
to OFF, AVC-MANUAL to MANUAL, and SENSITIVITY
advanced until a syitable output meter (5 or
10 volts) reading is obtained. Adjust upper
{(grid) and lower (plate) trimmers in i-f
transformer T2A and T3A, and the single trim-
mer in T4A, for peak reading of the output

w
-

3

Fig. 2.—Location of adjusting trimmers, and aligning frequencies.

F«
v o BC-~1004-(k) BC-794 (%) 8C-779-(%)
M.F. 05C. 1st DET. 2nd.R.F. 15t R.F,
3 ¥ v ]
] e DY ] 200MC. 200MC.  200MC.
S |0 o o o o a ©
= [PPSO, A Y N mmm e emeeo-a - -1 100 MC, 10.0MC 10.0 MC.
____________________ pmmmmmmm e m e em———— - —— | 10,0 MC. 10.0 MC, 100 MG,
o Qo ¢ o o a 0o Q
_______________________________________________________ 50 MC, 5.0 MC. 50 MC,
N B I z 50 MC. 400 MC, 50 MC.
fl-]lo o © o O O O Q
L B TP 2.5 MC, 200 MC. 2.5 MC.
e 2500 KC. 50 MC. 380 KC.
o Q o0 a o0 o 0o o ,
e e e e e e e e e e = wm == - = =] | 200 K. 2.5 MC. 220 KC.
- i e e e e e e ooy oo oo == 1100 KC. 2300 KC. 190 KC.
0 |oa ¢ o o a o Q
N e b e e e e e e —e - o) 580 KC. 1260 KC. 110 KC.
b T5]
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2.
3

l.

meter. Reduce SENSITIVITY control as outout
meter increases beyond half-way mark, Adjust
lower trimmer screw only in TIA; the upper
screw can only be properly ad justed by "visuval”
method employing a frequency modulated oscil-
lator and oscilloscope,

AVC ALIGNMENT CHECK

Leave all controls as set for i-f alignment,
including setting of signal generator,

Reduce AUDIO GAIN to 0, switch to AVC and in-
crease SENSITIVITY to 10 (maximum).

Stowly inérease AUDIO GAIN until half-scale
output meter reading is obtained, then adjust
single trimmer screw in T6A for minimum out-
put meter reading. The "S" meter reading
should "peek" at the same time the output me-
ter reading "dips",

8«F OSCILLATOR ALIGNMENT CHECK

Continue with controls as above, leaving sig-
nal generator tuned to same frequency but
modulation switch "off",

Disconnect output meter and replace with
loudspeaker, or employ pair of headphones
plugged into receiver,

Throw SIGNAL switch to CW, BEAT OSCILLATOR
knob to exactly zero.

If tone in headphones (or speaker) is not
very low in pitch, readjust trimmer screw at
bottomof TSA until suitable low tone, or zero
beat is obtained. Turning BEAT OSCILLATOR
knob off 0, either side, should result in
sudible tone rising in pitch as knob is turn-
ed away from 0.

H-F OSCILLATOR ADJUSTMENT

This ad justment should only be performed

when it has been determined that the receiver
dial calibration is sufficiently in error to re-
quire correction, Refer to figure 2 for location
of h-f oscillator adjustments and aligning fre-
quencies,

Employ the following orocedure:

Set BAND SWITCH to band requiring correcting;
for purposes of illustration, let us assume
the 2.5 to 5.0 mc band. Set signal generator
for 2.5 mc, MOD-CW switch to CW, BEAT 0SCIL-
LATOR knob to O, AUDIO GAIN TO 10, AVC-MANUAL
switch to MANUAL, Band Spread at 100, and
BAND WIDTH at 16, The output meter is dis-
connected, and héadphones or loudspeaker used
to make adjustments by the "zerc beat" method.
The signal generator is connected to the ANT.
terminals through the mica fixed capacitor,
and set for an unmodulated r-f signal.

2. With the signal generator set at 2.5 m¢c, tune

the receiver dial towards approximately 5.0
mc, the 2nd harmonic of the generator's sig-
nal. At zero beat note the approximate dial
error, Now rotate the receiver's tuning dial
further towards 5,0 mc, until the piteh of
the beat note rises to a high frequency. Ad-

RESTRICTED
RADIO RECEIVER BC-764, BC-779, BC-794, BC-1004-(*} & SUPER-PRO
ALIGNMENT (cont'd) i

just the trimmer capacitor designated "HF 0SC
5.0 mc", unti] the beat note returns to zero,
Continue this procedure until zero beat is
obtained exactly at 5.0 mc on the receiver's
dial, When this is accomplished, retune the
receiver dial (donotdisturb signal generator
dial setting) towards 2.5 mc, and tune in the
fundamental from the signal generator. Re-
peat the steo-by-step process as before, but
adjusting the inductance trimmer designated
"HF 0SC 2.5 mo", until zero beat is obtained
exactly at 2.5 mc on the receiver dial,

Recheck the calibraticn at 5.0 mc, and make
any further adjustments necessary., Repeat at
2.5 mc. This may be required, since the ad=-
justment at one end of the dial affects to
some degree the ad justment at the other end.

During the above process, carefully adjust
the SENSITIVITY control to evoid overloading
or spurious response due to excessive signal
input.

R-F AND IST DETECTOR ALIGNMENT

Connect outout meter to SPKR terminals at
rear of receiver chassis. Connect signal
generator outout, through a 100 ohm resistor,
to antenna terminals on receiver. Set signal
generator for a modulated r-f signal, and
dial for aligning freguency. Refer to figure
2 for aligning frequencies for each band,
Set receiver controls as follows: M0OD-CW
switch to MOD; BAND SWITCH to band being
aligned; AVC-MANUAL to MANUAL; SENSITIVITY
ad justed to give half-scale deflection on
outout meter (CAUTION: Care should be g?ven
to this adjustment, so thatrat no time the
output is much in excess of half-scale, or
about & to 10 volts): AUDIO GAIN at 10; CRYS-
TAL SELECTIVITY at OFF; BAND WIDTH at 3; Band
Spread diel at 100,

Ad Just the higher frequency trimmer of each
band first, for maximum output meter indica-
tion, then the lower frecuency tr immer. For
example, on the 2,5 to 5.0 mc band - the two
aligning freoguency trimmers are "2.5 mc" and
"5.0 m¢"; begin with the "5.0" mc trimmer,
Start with trimmers in the Ist detector sec-
tion, then repeat with trimmers in 2nd r-f,
then Ist r-f,

After the alignment of each band, check the
tuning of the receiver to make sure that its
calibration is still correct. Some stight
interaction between the ist det and h-f osc
circuits may cayse a slight change in the
latter's adjustment and require some slight
read justment. Repeat this check for each
band aligned,

For maximum efficiency with a oarticular an-
tenna, align the Ist r-f stage with the an-
tenna connected te the receiver, end the sig-
nal generator's output loosely coupled to the
antenna wire leading to the sntenna terminals
on the receiver. The 100 ohm resistor is not
necessary, in this instance.
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LOCATING TROUBLE

GENERAL: When a receiver becomes inoperative, or plate and screen voltages of r-f, |st det., and
performs poorly, the following hints will aid i-f stages. Materially lowered screen or plate
greatly in localizing the defect in rapid time. voltage in any given stage is usually traceable
Employ the sense of smell, observation, and to a shorted bypass capacitor in screen or plate
hearing first to determine and localize all de- return circuits. Check SENSITIVITY control R4iA
fects. (See Reference Data, this manual). A for open circuit.
preliminary examination, using the aforemention- . K
ed senses, will save much time in most instan- SYWPTON 4.--Reception distorted. . X
ces., After determining stage in which defect DIAGNOSIS.--Use headphones with .| uf capacitor in
is located,employ voltage and resistance meas- ser ies wlthqne Iead,.to localize inaudio stages.
urements to isolate defect, When stage is localized, check for either open

grid resistor or partially shorted (leaky) coup-

SYNPTON 1.--Receiver inoperative. Tuning ("S") ling capacitor.
meter dips and rises as receiver tuning dial is

SYKPTOM 5.--Noisy and fading reception.

DIAGNOSIS. --Make sure condition is not attributable
to antenna or weather conditions. Check slider
contact in SENSITIVITY control (RyfA) and AUDIO
GAIN control (R26A).

'SYNPTON 6.-~0b jectionable hum in output.

DIAGNOSIS.--Check all voltages on terminal strip.
See fig. |. Check filtering capacitors in pow-
er supply by disconnecting positive lead from
each section and charging each, then discharg-
ing by shorting with insulated handle screw
driver to chassis. Capacitors in filter which
do not seem to store sufficient charge, indica-

rotated.

DIAGNOSIS.--Defect exists between 2d ditector and
final audio output. Use headphones, with .| uf
capacitor in series with one lead, on successive
audio stages .to localize stage.

SYNPTOM 2.--Receiver inoperative. Tuning ("S")

meter does not deflect as receiver is tuned.
- Fuse in power supply is okay.

DIAGNOSIS.--Defect exists between antenna post and
2d detector stage of receiver, or voltage supply
has failed. For check on latter, measure voit-
ages at terminal strip for readings shown in fig.

|, page I. ted by size of discharge, might be the offend-
SYMPTON 3.--Reception weak. Tuning meter does not ers. Connect new equivalent capacitor for com-
rise to customary peaks for reception of given parison. Check chokes in power supply for pos-
stations. sible. shorted turns orshort of winding to core.
DIAGNOSIS.-- (It is presumed that all tubes have Correct d-c resistances for each are given in
been checked and found satisfactory). Check the schematic diagram.

§

COMMON FAULTS AND .ORVECTIVE MEASURES

SPI10 MODEL.--|. Electrolytic filter capacitors in
Power Supply require replacement due to break-
down or loss of capacity due to age. In case
of power supply failure, repeated burning out
of fuses, check electrolytic capacitors first.

SP110 HODEL.--I. Some of the early production
units of this series employ electrolytics inthe
filter section of the power supply. The data
given above applies also to these units.

SP210 (BC-779-(*), BC-794-(*), AND BC-1004-(*) -
|. Fuse holder frequently works loose, due to
forceful unscrewing of fuse-holder cap. This,
in turn, twists off the connecting leads to
fuse holder, removing power to power transform-
er. The remedy is to tighten the hex nut which
clamps the fuse holder to power supply chassis,
and apply a bit of vaseline to cap threads so
that force will not be necessary to unscrew it.
2. Filter choke L2B (in power supply) in a few
instances developed a short between some of the
turns and the choke's iron core. A reduction
in voltage output and objectionable hum are the
symptoms. To test, it is necessary to discon-
nect the two wires connecting to it, and check
for a resistance measurement between either
filter choke terminal and case or core. If a
reading is obtained, replace choke.

5
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IC OF SUPER-PRO RECEIVER (SP-110 SERIES)
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Part of: SCR-808-(*)
SCR-828-(*)

RADIO RECEIVER BC--923-(*)

VOLTAGE MEASUREMENTS

ey

BC-923~(*)s BC-923-A

Ist R.F.

ist IIKER

v
2nd MIXER

LEFT SIDE UPPER  CHASSIS

v-ti
SQUELCH
2na AUDIO

2nd LIMITER

tst LIMITER

Reference:
™ 11-60)

NOTE: (UPPER CHASSIS)

Tune Set to approximately 33 me
No signal input

OPERATE-TUNE sw in TUNE position
CALIBRATOR VOLUME control OFF
SQUELCH sw OFF

VOLUME control at maximum
SPEAKER sw OFF

Bottom view of sockets.

NOTE: (LOWER CHASSIS)

No signal -input

SQUELCH sw ON

SQUELCH ad justments at center
of ranges

SENSITIVITY control at max
clockwise position

BIAS control (R-79) set to-2
volts

Bottom view of sockets.

PARTIAL VIEW OF MOUNTING PLATE
SHOWING TERMINAL SIDE.

BIAS CONTROL

RIGHT SIDE LOWER CHASSIS

AT 12.5 VOLTS IRPUT

VOLTAGES AT VACUUM TUBE SOCKET TERMINALS MEASURED WITH ELECTRONIC VOLTMETER

PL%. V-1 y-2 V-3 | vt v-5 | v-g V=7 | V-8 V-9 | v=i0 | v-li v-12 | V=13
| 0 0 0 0 0 0 0 0 0 42 | 3.5 ] -
2 0 6 0 12 0 12 12 12 0 108 | 4.9 | 12 0
3 0 0 0 |239 0 0 0 0 -1 50 | 3.5 | 23] 150
4 | -2 0 6.3 | 54 -2 | -0.2 0 0 0 0.65% 0 |2u2 -
5 0 |8.7 0 -12 0 0 1.5 0.27 -1l 186%| 160 |-i.8 150
6 136 [103 132 0 115 3] 66 20 0 0 0| -2 -
7 6 12 6 0 12 0 0 0 6 12 6 6 150
8 1227 |234 150 |-2.3 228 | 178 1. l2.3 0 6 12 1 -

i. x OPERATE-TUNE switch in TUNE position

Voltages shown in table are from pin indicated to chassis

583099 0 - 44 -2
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VOLTAGE MEASUREMENTS CRYSTAL FREQUENCY CALIBRATOR

3
vely Ve l6
XTAL 0SC. DET. &
8 VAR. OSC. aAUD1I0

VOLTAGES AT VACUUM TUBE SOCK-

ET TERMINALS MEASURED WITH

ELECTRONIC VOLTMETER AT 12.5 T
YOLTS INPUT MULT)
PIN|V=IY4 V=15 vV =16 VIBRAT
NO . SW=7 IN]SW=7 OUT

I 0 0 0 0

2 {138 112 4y 107

3 | =20 24 -7 |=-l.4

4 |-2.6] ~8.2 4.6 {-0.9

51 125(. 1o4 36 63

6] o0 0 0 NOTE:

7 0 0

8| 12 12 12 12

33 mc: sw-6 0

2.

LOCATION OF ADJUSTMENTS OF CRYSTAL FREQUENCY CALIBRATOR 1

ADJUSTMENT OF
CRYSTAL TRIMMER

C-100 . R-88

M. VIB. LOCKING CONTROL ADJUSTMENT
R-95

i VOLUME CONTROL

BOTTOM VIEW SHOWING TERMINAL SIDE OF TUBE SOCKETS.

Voltages shown in table are
from pin indicated to chassis
Set frequency at approximately

-
‘ e
— sw-7: '

LEFT SIDE VIEW

—

. CRYSTAL CALIBRATOR ALIGNMENT

Turn on Frequency Meter Set SCR-211-(*) and
crystal calibrator unit, allow them to warm up
for at least 10 minutes.

Remove pin from the jack in rear of crystal
calibrator and connect awire from antenna post
of SCR-211-(*) to this jack.

Check SCR-211=-(*) with its corrector and ac-
curately set to 4,000 kc. Make these adjust-
ments at a room temperature of about 70° F.
Rotate tuner of crystal calibrator unit to
32.0 mc on dial, then tune so that a beat note
is heard in the SCR-21i-(*) phones. Carefully
tune to zero beat. The dial setting should be
exactly 32.0 mc at zero beat.

MULTI-VIBRATOR ADJUSTMENT

Press the PUSH FOR MC ONLY sw and find a mega-
cycle {(MC) beat by rotating calibrator dial.
Release sw and rotate calibrator dial, count-
ing the number of beats to and including the
next MC beat. The count should be 10.

If the count is 9, tune to a beat which is not
a MC beat and rotate multi-vibrator control
R-88 to the "left" until beat disappears.

~
.

In case the pointer isbadly misad justed, rotate
the tuner tothe left as far as possible, with
pointer removed, then rotate small tuning knob
I5 turns to the right and set pointer to 32.0
me.

Turn SPEAKER sw OFF and advance CALIB VOL con-
trol so that a beat note is heard in the re-
ceiver phones,

Carefully adjust the crystal
tor (C-100) for zero beat.
Check for zero beat in the SCR=2il1-(*) phones.
If this condition is not obtained, readjust
calibrator crystal trimmer C-100 until zero
beat is obtained.

trimmer capaci- ||

If count Is I, tune to a beat which is not a
MC beat and rotate multi-vibrator control R-88
to the "right" until beat disappears.

Repeat step |, the count should be 10.

Tune to a beat which is not a MC beat and set
‘multi-vibrator contro! R-88 midway between the
two points on control at which beat disappears.
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RESISTANCE MEASUREMENTS

LOWER CHASSIS

v-12 V-5
OUTPUT Ist F

V-1l . v-10
SQUELCH , Ist  AUDIO
2d  AuUDIO I-F 0SC

v-9 " v-8 v-7 K
piIsC 2d LIMITER Ist LIMITER

M=1000 BOTTOM VIEW OF TUBE SOCKETS -

NOTE:
All values shown are ohms between point indi-
cated and chassis. Dynamotor removed, ail
tubes inplace and SPEAKER-PHONES sw on PHONES.
SQUELCH sw OFF. CALIB VOL sw ON and control
at minimum, and OPERATE-TUNE sw at OPERATE.
A1l other controls at random setting.
# OPERATE-TUNE sw at TUNE
% CALIB VOL. control sw OFF
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Al I
MULTI-
VIBRATOR

M=1000

RADIO RECEIVER BC-923-(*)

RESISTANCE MEASUREMENTS

UPPER CHASSIS

v-2 V-3 V-4
Ist MIXER 0scC 2d MIXER

CRYSTAL FREQUENCY CALIBRATOR

V-4
XTAL OSC
& VAR 0SC

BOTTOM VIEW OF TUBE SOCKETS

NOTE:

A1l values shown are ohms between point in-
dicated and chassis. Dynamotor and crystal
removed, all tubes in place, and SPEAKER-
PHONES sw on PHONES. SQUELCH sw OFF, CALIB
VOL sw ON and control at minimum and OPERATE-
TUNE sw on OPERATE. All other controls at
random setting.
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2.

3.

4.

5,

PRESETTING

Connect receiver for operation on Mounting
FT-237-(*) or with Cord CD-786,dust cover in
place. Connect an antenna to the receiver.
(Use Antenna A-83-(") if available.)
Throw REC ON-OFF and crystal calibrator CALIB
VOL ON-OFF switch to ON. Allow {0 to 20 min-
utes for crystal calibrator oscillator to
reach stability.
Turn SQUELCH ON-OFF sw to OFF, receiver VOL-
UME control to extreme left position, and
SPEAKER -PHONES sw to PHONES.
Rotate crystal calibrator CALIB VOL control
to the right until a beat note or noise is
heard in receiver phones.
Press the PUSH FOR MC ONLY sw and rotate crys-
tal calibrator dial knob to obtain a loud
beat note at megacycle point nearest the de-
sired frequency. Release the PUSH FOR MC
ONLY sw when this beat is obtained. Use this
megacycle point as a reference from which to
rotate the dial pointer toward the desired
frequency, counting 100 kc beats until the
desired beat note Is heard., When the beat
note is tuned to zero beat, the calibrator is
set to the desired freauency,
EXAMPLE: To set up on an operating frequency
of 36.3 mc, press the PUSH FOR MC
ONLY sw and rotate the crystal cal-
ibrator dial knob until a beat note
is heard at 36.0 mc. Release the
PUSH FOR MC ONLY sw and turn the
calibrator dial knob to the right.
Count the 100 kc beat notes until
the third one is heard, and adjust
it to zero beat. The calibrator is
now set at 36.3 mc.

__JOPERATE CALIB VoL fFuse L
= 0 @Q
OOO ‘;slTlv,,.J_
QO00O0O )
OOOO0OOO |
clelele]elelelolo) IS
OOOOOOOOO /RN
OCOOO0O0OOOO |54 @
0101010101010

00000

000~ |@®

L _© 0

FRONT VIEW LOWER CHASSIS

RADIO RECEIVER BC-923-(*)

7.

8.

9.

10.

FRONT VIEW UPPER CHASSIS

Turn the crystal calibrator CALIB VOL control
to the left to its min point.

Throw recelver OPERATE-TUNE sw to TUNE andad-
vance the receiver VOLUME control totwo-thirds
max.

Turn CHANNEL SELECTOR sw to the desired chan-
nel, release channel locking screw, and set
dial pointer to approximate channel frequency.
Set crystal calibrator to channel frequency
as in step 5.

Rotate receiver dial pointer each side of its
setting until a loud beat note is heard, dis-
regarding any weak beat notes. |f more than
one Joud beat note is heard, ground the an-
tenna post of the receiver and retune,

Tune this loud beat note to zero beat and
tighten channel locking screw. Reset to zero
beat if the frequency changes after locking.
Repeat procedure 8 through i for each addi-
tional channel being preset.

NOTE:

When two receivers are operating on the same
mounting base there will be interfergnce be-
tween the receiver oscillators if the fre-
quencies to which the receivers are tuned
differ by 2.8 mc, 2.9 mc, or 5.7 m¢c. The
interference resulting will reduce the com-
munication range of the equipment.” Avoid
operation onthese combinations of frequencies.

EXAMPLE: Receiver No. | Is operating on 33.0 mc.
Do not operate receiver No. 2 on 27.3,

30.1, 30.2, or 38.7 mc.
_ When two receivers are used on the same mounting

base, one crystal calibrator may be used to make
frequency adjustments for both receivers.
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SCHEMATIC DIAGRAM
r— were: T T -/ T

! BAND SWITCH SHOWN IN EXTREME y;
INJECTOR f{] COUNTER CLOCKWISE OR CHANNEL

_—R.E"2 CHANNEL

(MALE) —_ || NO.1 POsITION. -4 y
]
P=-5A l 6 l 6.6'6 I
l SW-IC ;'( - SW-IA
L-37%¢c-20 12,71}
C-142
() &

L

NOTE:

DIGIT INDICATES POSITION OF
WAFER AWAY FROM KNOB END OF

SWITCH
F INDICATES FRONT OF WAFER
- " REAR "
PARTS LEGEND

RESISTORS R-26 220,0000 /2@  R-50 100,0000 1/2W  R-76 10,0000 |/2W R-102 15,0000 | /2W C
R-26A 100,0000 |/20 R-51 10,000,0000 | /4W R-77 8000 POT R-103 10,0000 |/2W c

R-1 88,000 0 1/2W  R-268 100,0000 |/2w R-52 1,000, 0000 |/4W R-78 180 IW R-104 150 | /4W c
R-2 100,000 O | /4W  R-27 |, ,0000 | /4w R-53 2,7000Q | /2w R-79 600 POT ‘R-105 4700 1 /2w ¢
R-3 l,ooo Q1w R-28 2,7000 | /2w R-54 {00,0000 | /uW  R-BOA 850 5W R-106 200 oW ¢
R-4 220,000 Q | /2W  R-29 390 0000 | /2 R-5§ l,ooo 0000 | /4W R-80B 600 5W R-107 100,000Q | /2W ¢
R-5 22,000 O |} Jaw R-30 220,0000 1 /2w  R-56 500,0000 POT R-81 400 2W R-108 400 2W ¢
R-6 10,000 Q | /2w R-31 22,0000 |/2W R-57 100,000 |/4W  R-82 47,0000 | /2W R-109 1,800,0000 | /4w C
R-7 22,000 O | /2W R-32 22,0000 | /2w R-58 22,0009 /2w R-83 4 7oon 1/2W  R-11§ 8200 I Juw c
R-8 100,000 O /4%  R-33 4700 | /2 R-59 1,800,0000 !/4W R-84 22 00002 /2w R=111 1,5000 |/uw c
R-9 68,000 O | /2W R-34 1,0000 1 /2w R-60 1,000,000 |/4W R-86 22,0000 §/2W R=112 82,0000 |/uwW ¢
R-10 68,000 O | /2W R-35 15,0000 |/2w R-61 1,000,0000Q T/4W R- 87 47,0000 /2w R=-113 1200 | /4w ¢
R-11 100,000 2 | /4N R-36 15,0000 |/2W R-62 2,7000 1/2W R-88 so,ooon POT X-1 1,000KC CRYSTAL ¢
R-12 1,000,0000 | /4w R-37 15,0000 |/2w R-63 100,0000 1 /28  R-89 22,0000 |/2W F-1 15 AMP FUSE c
R-13 1,0000 | /ywW R-38 100,0000 /28  R-64 390,000 |/2W  R-90 8500 2W ¢
R-14 1,000Q ) /uw R-39 (,800,0000 |/uw R-65 3300 IW R-01 15,0000 1/2% CAPACITORS *C
R-15 1,000Q | /uW R-40 2500 1/uw R-66 8000 POT R-92 1,0000 | fuwW ¢
R-16 1,0000 |/uwW R-4i 33,0000 I/2w R-67 33,0000 |/20  R-93 1,0000 | /4w €-1 0.01xf uoov c
R=17 1,0000 | AW R-42 zzo 0000 1/2W  R-68 33,0000 | /2w R84 1,500Q i /uw €-2 0,006:f 500V *C.
R-18 1,000Q | /4W R-43 330,0000 | /2W  R-69 33, 10000 |/2W R-95 500,0000 POT C-3 50unf CER (3
R-19 1,0000 |/uw R-Y4 1,000,0000 | /4W R-70 50 W R-96 1,000,0000 |/4W *C-4 500uuf 500V ¢
R=-20 1,0000 |/uW R-45 33,ooon t/aw. R-71 500,0000 POT R-97 1,000,0000 1 /uW C-5 50uuf CER c
R-21 1,0000 1 /uw R-46 390,0000 | /20  R-72 390,000 I/20  R-08 100,0000 | /4N  *C-6 200uf 500V c.
R=22 1,0000 | fuw R-47 390,0000 |/28W  R-73 3,0000 5% R-99 330,0000 |/uwW C-7 0.006.f 500V *C.
R-23 190 2w . R-48 100,0000 (/2w  R-74 500,000Q POT R-100 220,0000 1/20  C-8 50uuf CER *C.
R-24 1,000Q |/uw R=U49 100,0000 | /2w  R-75 47,0000 IW R-101 100,0000 1/48  C-8 0.05xf 400V GONT




ANNEL .
i —— —— — — — — — —— . S — —— — —— s, o e m— o— — S—
—— — ——— vT-i6l |
3‘\ y; VT-112 V=2 | ST MIXER _, c-40 , l V-4 2ND MIXER |
Z |
“L-12 %C~36 R-2
R-i8
(EELY = =3 g3
N w-
’i 1 - g‘-"« .
- 4 o~
.'; L1047 ] - gm
el g
-+ _ o
|ize Alc-30 e
1o ] "s
| 2
4 Ty o | B
s = \ | | 5
3 E" |
4 CHANNEL ]
*C-33 |

______ s il et Al
T me T k] |3
TION OF : c-it ey i ‘
0B END OF I L=l I wil ; ’
| 1g 1 I 2
OF WAFER | lp | al
t | Il S
| 2] 1=
I n |
000 1 /20 C-10 0.006uf 500V ) )
000 | /2N C-11 0.006uf 500V | | OSGPt ¥
1 /4w C-12 touuf CER |
) 1/2W C-13 0.0061f 500V
10W C-1% 0.006uf 500V |
0000 | /2w C-15A 75uuf CER
oW C-158 25uif CER | 2,
0,0000 | /4N C-17 Wbuuf MAX | 3
1 /4w C-18 ubuuf MAX a
00 | /4w C-19 45uuf MAX | n
000 | /4w C-20 45uuf MAX r
) 1 /4w C=21 12uuf MAX f z
¢ CRYSTAL C-22 12uuf MAX | o
' FUSE C-23 [2uuf MAX - .
: C-24 12uuf MAX | a
ITORS *C-26 350uuf 500V 3
C-26 Suuf CER | 2
f ooV €-27 1ouuf CER x| m
wf 500V *C-28 0.00luf 500V | [
CER C-29 #54uf MAX L}
f 500V €-30 45uuf MAX | >
CER C-3) 45uuf MAX =
f 500V C-32 USuuf MAX | = o - - |
uf 500V *€-33 0,0054f 50y T T — T T T T i e e
CER *C-34 0,605uf 500V

f 4o0v CONT ON FOLLOWING PAGE
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IC DIAGRAM (CONT)

_________________ 1
K
-89 T-4 DISCRIMINATOR
r-162 [ e i e e e —
2ND Lim./ frc-e9 t-725] VT-%0
v-9 DISC.
~ 8 { W 18 3
== |
==Td | | 4
T T
T WK
w o (;’
ol A L2 1
|| LH== =
-4|l
MAv-?
v
7 2
\,——J S m
» 2
AN~ %
-4 A
— 2
rs———— R-47 R-48 >
R-45% b AAAANA g
S—
Z3
V=12 OUTPUT OUTPUT TRANS. E
SPKR. :
Sw-4 %

d
z
-
z 30
S 8¢
<
>
>
F
\\J
L" Jc-96
I c-98
. > (2 FEMALE
c-97 F-CHo }"J'ﬁ_ SOCKET
- - |
C-10b== C-99 = (REAR VIEW)
| — F
50 KC T 1z
3 4
— P-4A
15 '—16
7|8
— - \
’ TL~9387-2

- —— — — — — —— —— — — — —

CONTINUED FROM PRECEEDING PAGE

*C-35 0.0054f 500V
*C-36 0.005uf 500V
C-37 uSuuf MAX
C-38 USuuf MAX
C~39 uSuuf MAX
.C-40 ubuuf MAX
*C-4| 0.005uf 500V
*C-42 0.0054f 500V
*C-43 0.0054f 500V
*C-44 0.0054f 500V
C-45 0.006uf 500V
C-46 0.01uf 400V
C-47 35uuf CER
C-48 35uuf CER
C-49 0.01xf 400V
C-50 25uuf CER
C-51 0.006xf 500V
C-52 35uuf CER
¢-53 35uuf CER
C-54 0.01xf 40OV
C-55 | Quuf CER
€-56 0.01uf 40OV
€-57 0.0tuf 400V
C-58 35uuf CER
C-58 35uuf CER
C-6¢ 0.0l1uf 40OV
¢-61 0.008uf 500V
€-62 0.01xf 40OV
€-63 0.01uf 40OV
*C-64 25uuf 50OV
C-85 0.006«f 500V
€-66 0.01xf HOOV
C-67 0.01xf 40OV
C-68 0.75uuf CER
C-69 35uuf CER
¢-71 0.0!uf 400V

NOTES:

* THESE CAPACI
DIELECTRIC OR("

¢~72 70uuf CER
C-73 70uuf CER
C-74 18uuf MAX
*C-75 250uuf 500V
*C-76 500uuf 500V
€-77 0.01xf 40OV
*C-78 250uuf 500V
C-79 0.006.f 600V
*C-80 0.0014f 300V
C-81 0.05.f 120V
C-82 0.0iuf 40OV
83 50uuf CER

»*

¢-
C-
C-
C-
C-

¢-
c-
c-9
C-
C-

»

8388283_

C-
c-
C-
¢
C-
C-
C-
C-
¢-
C-
¢~
C-
c-
C-
C-

8
8
8
8

4 50uuf CER

5 100uuf CER

6 50uuf CER

7 0.001uf 300V
suf 120V

8 0.
9 0.01:f 4oov
0

0luf yoov
I 0uf 25V

0.006uf 600V

1 00uuf CER

02

03

04 100uuf CER
05 0.006.+f 600V

09 88uuf CER

T™ 11-310

RADIO RECEIVER BC-923-(*)

Suuf CER

0.006uf 800V
0.006uf 6§00V
500uuf 500V
0.006.f 600V
0.00iuf 300V
0.0l uf 500V

"'C 120 0.005:f 500V

*C-121
*C-122
*C-123
*C-124
*C-|25
*C-126
*C-127
*C-128
*C-129
*C-130
*C-131

C-132

c-133

C-134
*C-135
*C-136
“C-137
*C-138
*C-139

C-1%1

C-142

C-143
*C-fuy
*C-1u45

C-146

S MUST BE MICA
CER IF SO MARKED)

ALL OTHER MOULDED TYPE CAPACITORS
MAY BE EITHER MICA OR PAPER DI-
ELECTRIC. CAPACITORS NO. C-I5A &
C-I135B MUST BE REPLACED AS A UNIT.

TUBE SOCKET TERMINALS

OMO

© O,
@ O,

OMO,

BOTTOM VIEW

0.0054f 500V
0.005.f 500V
0.0l1uf 500V
0.01xf 500V
0.01uf 500V
0.005uf 500V
0.005:f 500V
0.005uf 500V
0.01uf 500V
0.01uf 500V
0.00luf 300V
30uuf MAX

50uuf CER

0.006uf 500V
1 00uuf 500V
0.001f 300V
0.0014f 300V
0.001uf 500V
500uuf 500V
0.054f 500V
0.75uuf CER
1 Ouuf” CER

0.001f 300V
0.001:f 300V
3uuf CER
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RESISTANCE MEASUREMENTS
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RADIO TRANSMITTER BC-924—(*)

2.

3.
4

ALIGNMENT

PREL IMINARY

| . Remove covers, connect a battery which will
furnish 12 to 12.5 volts when transmitter
OPERATE-TUNE sw is in TUNE position during
alignment.

2. Use an insulated screw driver such as TL-i50

for ad justments anda d-c electronic voltmeter
(VTVM) for measurements.

3. Preset channels i, 2, 3, and 4 on 27.0, 30.5,

34,5, and 38.5 mc respectively (see presetting
procedure), Leave OPERATE-TUNE sw in TUNE
position and HIGH-LOW POWER sw on LOW.

4. Clean the glyptol from capacitors C-234 to

C-242 and loosen locking adjustments with a
socket wrench,

FIRST STAGE

I. Connect a VTVM from junction of R-21| and R-212
to chassis. Use 30-volt scale. See page 5.
Turn CHANNEL SELECTOR sw to 4. Adjust C-23y
for both max and min onVTVM, then adjust C-234
for average of these two readings.

Turn CHANNEL SELECTOR sw to | and adjust C-236
to equalize voltages on channels | and 4.
Repeat steps 2 and 3 if equal readings cannot
be obtained. X
Read voltage on channels 2 and3.
to equalize these readings.

Read voltage on all four channels., Readings
should be between 6 and 7 volts and within 0.5
volts of each other.

Repeat steps 2 through 5 if correct values are
not obtained in 6.

Ad just €-235

v-206
RIGHT END VIEW FINAL
c-242@) C241@)

c-240@)

METER SWITCH POSITION
POS. | | FINAL PLATE CURRENT
POS.2 | FINAL DRIVE
POS.3 | DOUBLER DRIVE
POS.4 | BUFFER CATHODE CURRENT
POS.5 | MODULATOR
POS.6 | OSCILLATOR GRID

@ c-247

=

o2 e

|
§ .
2 N
> 2 .
L o8
METER
j LN SIDETONE

34 SCRE

(REAR)

C-236

@ c-23s

®
v-205
DBLR.
c—239«j

c-234

£A

v-203
BUF.

TOP VIEW

Ir

SECOND STAGE
{. Connect VTVM from junction of R-213 and R-2I5

3.
L

o
-

6.,

~

. Set CHANNEL SELECTOR swon 4,

Use 100-volt scale. See page 5.
Ad just €-237 for
both max and min onVIVM, then adjust C-237 for
average of these two readings.

Read voltage on channel | and adjust €-233 to
equalize voltages on channels | and Y.

Repeat steps 2 and 3 if these resuits cannot:
be obtained,

Read voltage on channels 2 and 3.
to equalize these readings.

Read voltage on all four bands. The voltage
should be between 30 and 34, withnot more than
0.5 volt difference between any readings. 5
Repeat steps 2 through 5 if correct values are
not obtained in 6.

to chassis.

Adjust C-238

THIRD STAGE

l.
2.

w

5.
6.

(7]
-

Cannect YTVM from junction of R-218 and R-219
to chassis, Use 100-volt scale. See page 5.
Set CHANNEL SELECTOR sw to 4. Adjust C-240
for 20 volts on VIVM, Adjust for max if 20
volts cannot be obtained. .

Read voltage on channel 1. Adjust C-2%42 to
equalize voltages on channels | and 4.

. Repeat steps 2 and 3 if these results are not

obtained.

Read voltage on channels 2 and 3. Adjust C-24)
to equalize these readings.

Read voltage on all four channels. Voltage on
channels | and 4 should be equal and between
20 and 24 volts, Voltage on channels 2 and 3
should be equal and between I8 and 22 volts.

. Repeat steps 2 through 5 if these results are

not obtained.

. Release any channel mechanism and rotate dial

pointer from 27.0 to 38.9 me. The voltage
should vary not more than § volts when trans-
mitter is properly aligned. Check voltage
against the following tabie:

27.0 me 24 volts 33.0 me 22 volts
30.0 mc 18 volts 35.0 me 19 volts
38,9 mc 22 volts

Lock all .capacitors that were adjusted, taking
care that the adjustments are not disturbed.

Cc-237 c-238 r
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RADIO TRANSMITTER BC-924—(*)

LOCATION OF ALIGNMENT ADJUSTMENTS i

CONNECT VOLTMETER HERE FOR

SECTION Al REAR SECOND STAGE ALIGNMENT
va0e R czae c 237 V204 c254 c223
, = oo L——-v‘l L—v—rl
c2i09 o] o R252
c2jio (e} o]
Ve ¥
© (o]
c230 R22R322° : ' @czs& g o
vaol  v202 03 R2J) , g ?
@ © O o o I//@ -
' ° ° 4 3 -
o o o o == O o] -
Re © oo o ‘ Jrzo1
T 201 .
R2I6 ]
R244 R232 , (
‘ RZ45 R253 R246
@ NCONNECT VOLTMETER
T 0 HERE FOR FIRST' STAGE ‘
sw 204
i = R227
cz24 .-
o &3 rront
SECTION A= BOTTOM VIEW

v 206 TOP

HERE FOR THIRD ¥

Q O CONNECT VOLTMETIER
STAGE ALIGNMENT

VIEW OF PARTITION . N

«
<
[
@ SECTION A-A
1 (I [
€209 EIBREIREIREF
=20 Loy led L) LE]
BoTToM === b=d =2 b=

.
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RADIO TRANSMITTER BC-924-(*)

®
o
(@) A
N> 74
OMO,
vVT-94 VT-107-A
RMA TYPE 6J5 RMA TYPE 6V6GT
OMO,
0’ (©
0‘ D
OMO
vT7-229

* RMA TYPE 6SL76T

NO OPERATION

I. Check Fuse F-40! located in the mounting. If
found blown, correct the trouble or locate and
replace the defective unit before installing
a new fuse, i

2, Check the battery connections between the
mounting and the battery.

3. Check the battery voltage under load.

ANTENNA WILL NOT LOAD

4, Check that microphone plug is making proper
contact.

5. Test antenna lead for breaks and poor contact.

6. Listen for sidetone in receiver phones.

EXCESSIVE ANTENNA LOADING

7. ‘See that nothing is tied to the antenna and
that it is vertical. :

8. Try another channel.

9, Check antennatuning (see alignment procedure).

WEAK OR DEAD SIDETONE

10, Test microphone and headset cords.

VT-247
RMA TYPE 6AG7

TUBE SOCKET TERMINALS, BOTTOM VIEW

@ O,
OMO,
VT-139

RMA TYPE VR-150-30

¥T-116-B
RMA TYPE 6SJ7Y

RMA TYPE 815

LOCATING TROUBLE

3

11, Check all operating switches for correct po-
sition. :

12, Vary the SIDETONE volume control.

If these tests donot reveal the trouble check
the panel meter readings.

13, Turn CHANNEL SELECTOR sw to highest frequency
channel, RADIO-INTER swto RADIO, and OPERATE-
TUNE sw to TUNE. ’

J4, Read pane) meter for each METER SW position
and compare with the following table:

Sw Posit ion 1 2 3 4 5 6

indicate s Final [Final |Dblr | Buffer Mod Dsc

Plate | Grid |Grid |Cathode |Cathode| Grid
Cur Cur | Cur Cur Cur Cur
Reading 0 60 | 29 43 ug 9

38.9 mc

In general, a reading substantially different
from normal will indicate trouble in either
the stage under test or the preceding stage.
15, Test tubes, measure voltage and resistance of
these stages to locate the defective part.




DIGIT INDICATES WAFER POSITION
AWAY FROM FRONT END OF BANDSWITGH.

RESISTORS END NEAREST DYNAMOTOR
. “ F”INDICATES FRONT OF WAFER. 3 R-203 %
R-201 22,000 Q2 1 /W “R”INDICATES REAR OF WAFERy & L L8 ) %
R=202 1,000 O | /uW w.2018 S 7 S vT.116-8 VT-116-8 v;;f:rzp
R=203 19 Q 2W i ooy 4 3 v-201 0S¢} 2|2v-2°3 BYr - .
R-204 100 Q | /oW . ’ \ v T

R=205 15 Q | /uW
R~206 2,200 © | /2W
R-207 22,000 O | /2W
R-208 100,000 £ 1 /uw
R-209 330 © | /2
R=210 2,200 Q | /2w
R-211 330,000 Q | /2W
R-212 2,200 Q | /2w
R-213 22,000 Q | /2
R-214 10,000 0 1 /2W
R-215 1,500 © 5W
R-216 2,250 Q 25W
R=217 470 Q | /2w
R-218 4,700 2 | /2W
R-219 1200 Q 5W
:'g? é 50805300 Q1 /4w vore VT-94 |v-202 MOD
R=223 7.500 O 25W SHowe 1 ToLs sommreeES cae
224 8200 1 /W v s Wi
R-225 330,000 Q |/2W Ustieers
R-226A |56'00° 0 |/2w , g:ﬁ:: :::z::rss::::o:s
VIEW FR .
G
R_zza 35,00000 2ow SWITCHING T
R-229 7,500 0 20W F‘77__- —
R-23| 35,000 O 20W YAV
R-232 11,500 Q 25W N
R-233 100 O /2w
R-234 220 0 W
R-235 33,000 2 1/2W -
z-zse ago Q 0‘I) /rzzw o
-237 220,0 ! INTERP
R-238 390,00})2 ﬂ/l 42‘# S
R-239 4,700 Q /2
z-zuo 4;,oggoonl I/z;\zw : R-248
=241 390, €-209 |.0uf 600V
R-242 270 Q IW €-210 l.0uf 60OV o
R-243 68,000 Q | /2w ¢-211 0,006.f 500V —_—
R-244 50,000 O POT €-212  25uuf CER '
R-245 2,000 O 26W ¢-213  0.006uf 500V
R-246 1,250 O 26W C-21% 0.006.f 500V
R-247 10,000 Q | /2W ¢-215 0.006uf 500V

|
|
|
|
|
|
R-248 16 2 1OW €-216 0.006uf 500V :
|
|
|
|
[}

«"'f AN
2

o

R-209

VN E-208
R-208 =

R-207

V-209 VR

A C-2i5lc-213”

v/

T cnanneL

41C-21
g
'c-207

SW-205
FILAMENT

3

R-249 1,000 2 1 /uwW X¢-217 500uuf 500V

R-25t 10,000 O |/2W _
R-262 2 5'00 Q 5w C_ZIS 0.006u.f 500V -
R-255 2,0 (Whi] xc-ggzl 26806";f gggz HA Pl ) 101 0 9 2 JP"ZO' OM-47-2
- C- it e . .. - 47—
h257 to0.000 0 (/w223 0.l v FIZEiy :
R-258 35,000 2 20W ¢- “ y iipggfges R
' €~225 0.006uf 500V sEiizi 2
€-226 0.006.f 500V $33% fEz ..
CAPACITORS *c-g% osgg;;u; gggz Feee IyRifzvi i
C- 006, SuL f=0 7
C-201 100uuf CER C-229 0,006uf 500V - L
*C-202 450uuf 500V C-230 2.0uf 600V S L 24 VOLT DYN/
C-203  50uuf CER C-231 2.0uf 600V . : s
€-204  25uuf CER (C-232A 0.2uf 200V £y ° NOTES: *These Capacitors
*C-205 0.00iuf 1000V C- 2328 0:5uf 200V i3 X )
X¢-206 500uuf 500V C~232C 0.1uf 600V . - . These capacitors
€-207 0.006uf 500V C-233A  50uf 50V Unmarked mou1ded

C-208 0,006.f 500V €-2338  20uf 50V Replace €-201 an:

7
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RADIO TRANSMITTER BC-924-(*)

4
VT-247 vT-287 vT1-287 A2 A-l @
V-204 AMP. V-205 DBLR. V-206 FINAL " T ANT, SWITGHING
7-203 0205 : e
L-206 C-2473 5 s A S
M Q o AT
SW-20IF g 2; A
© o\ sw-201E| <& ' 20N
8 HoOoNRy, g YELLOW
S n | & BLAGK | T
H e 3 | EETL
& s < T 3 Ny
o o~ S (S )
13 R236 | w
4R-232.
O,
()" |sw-204
TTVTEES VT-107-A ?a =
V210 IST AUD., _ V-208 2ND AUD.
c-219 —c-223 T.205 R-242
oG~/ 82 Pl R
S LA | S ‘ V3
x:=} Y ® ik 6 of 3¢
T L |1
AR 38 CAPBUILT
Sl 3’%3 R-237 IN TRANSF, &
o9 i x
=c.250 ¢_
c-232a R-245
S SW-OPEN-TANK POS.
IGARBON i SW-206 |SW-GCLOSED-OTHER USE POS.
MIC,
1% " T6-230
R
it -
i o S
1l o /
R-234 R-233 u
i C-233a .
| =
=SS IS H
r—
I »
DM-47-A l: Wiz 9 8 1 210 & 7 5‘ 1P-203A 233 C-247 75;44f MAX
N FYFEYYYTE YFYTY C-233C 100uf  50v.  C-248 [00uuf MAX
[1‘{’ E 994 i???_? ]P-ZOSG hf i oL o i 4 @s?]P-ZOSB c-233D IOOp.f 50V c-249 Ioowf MAX
1T ]
oM -65-A C-23%  10,3uuf MAX C-250 100uuf MAX
. e C-235 10, 3uuf MAX C-251 100uuf MAX
C-236 26uuf MAX . C~252 0.05.f 600V
.261 ' c-261 C-237 10.3uuf MAX Xc-253 500uuf 500V
ce89 2 G260 c-259 MO-201 < 6.260 C-238 10.3uuf MAX xc-zsu 0.5.f 600V
C-239 26uuf MAX C-255 500.u.f 500V
OLT DYNAMOTOR PLUG i s
24 VOLT DYNAMOTOR 2 VoL C-240 10.3.uf MAX  *C-258 500uuf 500V
) Schematic _ _ ) C-241 10,3uuf MAX *C-259 0.005.f 500V
se Capacitors must be mica dvlelectrvc. c-guz ggu#; MAX :c-zso 500uuf 1,000V
3se capacitors may be either mica or ceramic C-243 uf MAX C-261 500.uf 1,000V
P y be elther mie _ . C-204  76uuf MAX  C-262 0.5.f 120V
narked moulded-type either mica or paper dielectric C-245 76uuf MAX *¢-263 0.005.f 500V
c-246 T6uusf MAX F-201 FUSE~! AMP

place C-201 and C~204 as a unit

7
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ALIGNMENT

Le-3 L6-2

™ 11-310
RADIO RECEIVER AND TRANSMITTER BC— 1000~ (*)

L6t 8813 K€
I cuvsrn

PLATE COIL

OSCILLATOR
TRANSFORMER
T2

2ND. MIXER

PLATE COL PLATE CONL

XTAL 2

IST. MIXER

)@

PLATE COW

TOP VIEW OF CHASSIS

COA TO COK
(TRIMMERS ARE ON BOTTOM)

Remove Antenna if installed.

Remove chassis from case and set on end, antenna
post up.

Connect Handset TS-15-(*) to MIC and PHONE |, and
Headset HS-30-(*) to AUX. PHONE jack.

Connect fresh Battery BA-70 with chassis by Cord
(Galvin Part No. ix41796), component of
ME-40-(*) and ME-B3~(*). Alternatively set
battery on end and higher than chassis so
battery connectors line upand connect battery
directly to chassis.

VOLUME control full on.

SQUELCH OFF.

Loosen locknuts on coils L 5 L i’ L L., L

L, Lé—'a' L,, and L just enough to allow
snug ad jistment of screws.

Use Electronic Voltmeter (VIVM) or Alignment in-
dicator [-240-(*) (VTV1), connect ground lead
to chassis.

All measurements taken at the metering socket are
negative d-c voltages unless otherwise speci-
fied.

5-2" " 58 6-1°

RECEIVER ALIGNMENT

4.3 MC CRYSTAL CIRCUIT ALIGNMENT

1. Insert VTVM probe in No. 4 of metering socket.
2. Push the PRESS FOR DIAL LIGHT & CALIB button.
3. Turn adjustment screw on L_ at(]), all the way
out, then turn it in until the meter reads-30
volts and tighten locknut. in case maximum
voltage occurs at exactly-30 volts or less

4300 KC
CRYSTAL

ADJUSTMENT SCREW

COMS-

L3, L5-),L5-2,L5-3
Le-,L8-2.06-2
L8

COL ADJUSTMENT SCAEW
ALOCKNUY DETAR.
than-30 volts, ad just screw to the max imum
voltage and then turn the screw back | /2 to
3/4 of a turn. Release button. %

DISCRIMINATOR AND 2ND LIMITER ALIGNMENT

4. lInsert VIVM probe in No. 7 of metering socket.
5. Push the PRESS FOR DIAL LIGHT & CALIB button.
6. Adjust L, at@for (positive) +0.5 volt.
This is a critical adjustment, j/8 turn of
the screw fromthe correct position will cause
the VIVM readingtogo from a positive voltage
through zero to a negative voltage or vice
versa depending on which way screw is turned.
. Adjust L7 at(3) for maximum positive voltage.
Read just L, at@ for zero voltage {critical)
and lock. Release button.

o~

1-F_AND MIXER ALIGNMENT

Two methods of aligning the |-F stages follow.
The first uses the V0-6-(*) Oscillator as a source
of |-F signal, The second uses the 4.3 megacycle
crystal calibrate circuit in the set as a source
of |-F signal.

1-F Alignment with V0-6-(*) 0sC.

9. Connect "high" side of V0-6-(*) to control
grid of first mixer tube ILU, No. 6 soclget,
terminal of v,. See bottom view of chassis.
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b

and 7 on either a I T4, or IR5 tube

whose filament circuit is good.

L4,

Turn off set, remove the Ist mixer tube V7,
and insert dummy tube in its place., Insert
probe of VTVM in No. 3 of metering socket.
Push the PRESS FQOR DIAL LIGHT & CALIB button.
Ad just Lg-s at(:)for max imum voltage. Note:
If the set”is consideraoly out of line it may
be necessary to adjust Lg_,, L,_,, Lg_gs and
Lg., in order to obtain an initlaﬁ reading at
No. 3 of metering socket. If the set is near-
ly aligned and only needs trimming up, then
this reading may be over =15 volts; in this
case slightly detune Ly.p so that when L,_
is adjusted, the meter does not exceed - Ig
volts,

Insert probe of VTVM i
socket. Adjust L

No. 2 of metering
-y at Ly.y at
?mum

s-2 at(d),L
@, and Ly_, atrespectively for max

Release button and turn off set.
Replace dummy tube with good tube and shield.
Turn set on.
Insert probe of VIVM in No. 3 of metering
socket.,
Ad just Ly at(:)to maximum voltage,
is random noise voltage.
does not pick up a signal,)
Insert probe of VIVM in No. 7 of metering
socket. If voltage is greater than +0.5 volt,
a final adjustment of L, , at(®)and L,_, at
will bring the voltage to zéro. Be sure
receiver does not pick up a signal.
Carefully tighten all locknuts. Recheck volt-
age at No. 7 for zero.

(This
Be sure receiver

¥

R-F ALIGNMENT

Transmitter alignment must be completed before

aligning receiver R-F.

See steps 12 and 13 under

TRANSMITTER AL IGNMENT below.

The receiver circuit must be aligned before the

is aligned.

Press the transmitter switch and adjust Cee
at @ for maximum voltage. Release switch.
Press the transmitter switch and adjust Ce
at for maximum voltage. This should be a
least -10 volts. Release switch.

Insert VTVM probe in No. 6 of the metering
socket.

Press the transmitter switch and adjust Cg4,
at for maximum voltage. This should be at
least-20 volts. Release transmit switch.
Insert VTVM probe in No. 3 of metering soc-
ket.

Adjust C,y at @@ for maximum voltage. (This
ad justment should be made while no signal is
being received.)

RESTRICTED
RADIO RECEIVER AND TRANSMITTER BC—-1000-(*)
ALIGNMENT (cont) .
10. Connect "low" side to chassis.
11. Insert probe of VIVM in No. 2 of metering
socket.
12. Turn on V0-6-(*) by rotating potentiometer 9.
knob clockwise. 1in following alignment ad-
just potentiometer and "HI"™ "LO" switch on
¥0-6-(*) so that VIVM reads about 5 volts. :?-
NOTE: |If set is very much out of alignment
there may be no voltage indication.
In this case adjust screws on L, _ t
O L., at. e IRA )
and L, _, at G).untiﬁ they are extended
& inch. Disconnect the V0-6~(*) and
then adjust screws for maximum noise
in Handset TS-15-(*). Reconnect
V0-6-(*).
. 12.
13. Adjust L, at@®, L, , at®, L, , at®. L,
at ®, an6d lLs_‘ at @2 for®max?mum v?tagse?
4. Insert probe of VIVM in No. 3 of metering
socket. 13.
15. Adjust L,_, at(@ for maximum voltage. Con- ™
troi output of V0-6-(*) to keep voltage below '
20 volts. Is
6. Disconnect oscillator V0-6-(*). )
17. Insert probe of VIVM in No. 7 of metering 6.
socket. If voltage is greater than 0.5
volt, a_final adjustment of L__, at(® and
Ls-t at(§)wi|| bring the voltage to zero. Be 17
sure the receiver does not pick up a signal. *
{8. Carefully tighten all locknuts. Recheck volt-
age No. 7 of metering socket for zero.
i 8.
1-F Alignment with Crystal Calib., Circuit
NOTE: iIn this method of alignment the voltage
“output of the crystal calib. circuit to the
i-f stages is reduced by the use of a dummy
tube in the first mixer stage. A satis-
factory dummy tube can be made by cutting
off al} pins but the filament pins |, 5,
TRANSMITTER ALIGNMENT
transmitter circuit
le Attac; phantom antenna A-28(or antenna AN- 8.
130-A).
2. Turn INDICATOR ADJUSTMENT unti) hairline is 9.
in center of window.
3. Tune set to channel I5.
4. Push the PRESS FOR DIAL LIGHT & CALIB button. 10.
5. Adjust trimmer Coa at for zero beat in
"TS-15-(*). Check calibration point between |].
channels 36 & 37. Release button.
6. Tune set to channel 20.
7. Insert VTVM in No. 5 of metering socket. i2.
CAUTION: Followingsteps shouldbe made quick- 13.
ly when the set is in the transmit
position, otherwise damage to Vl
may result.
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ALIGNMENT (cont)

RADIO RECEIVER AND TRANSMITTER BC-1000-(*)

L2

BOTTOM VIEW
OF CHASSIS

&

TI———( »

CONTROL GRID_OF 4 METERING
FIRST MIXER TUBE IL4. SOCKET
SOl

INSTRUCTION IN USE OF COMPONENTS OF ME-40-(™) FOR ALIGNMENT

Alignment tndicator 1-210-(*) or VTVi, Oscill-
ator V0-6-(*), and Phantom Antenna A -28-(") are
components of Maintenance Equipment ME-40-{*) and
with ME-53-(*) are issued withevery six SCR-300's.
When these apparatus are available the foregoing
procedure can be followed in accordance with the
instructions given below.

Antenna A -28 is a phantom antenna designed
for loading the BC-1000-A for alignment and test
purposes of the transmitter section. It is elec~
trically equivalent to antenna AN-131-(*).

Oscillator V0-6-(*) isa signal generatorwhich
is crystal controlled and battery powered. It op-
erates on 4.3 megacycles only., |t is turned on by
means of a switch controlled by the potentiometer
knob. The output is controlled by a "HI"™ "LO"
switch on the terminal box at the end of the cable
and the potentiometer,

Alignment indicator {-210-(*), VTVI, is a
vacuum tube voltage indicating instrument employ-
ing anelectric eye tube, A switch provides a 4.5;
6+ and 30-volt range. The instrument is calibrat-
ed on all scales by connecting the red lead to the
positive terminal of a 4.5-volt battery and the
black lead or probe to the negative terminal and
adjusting the calibration knob until the shadow
just disappears, that is, eye just closes, An ap-
proximate calibration can be obtained by shorting
the leads together and adjusting the calibrate knob
to the point where further movement just starts to
close the eye. In this case the eye will be open
approximately 90° with no input voltage. Figure |

-30 VoLTts

~20 VoiTs

~10 Vours

*  Fig. 1.

O VouTs

shows the approximate appearance of the eye when
0, -10, 20, and-30 volts are measured, Rangeswitch
is in the 30 volt position.

With the red lead connected to the chassis, a
zero, or small negative, or positive voltage, on
the black probe can be determined by shorting the
probe to the chassis and adjusting the calibrate
knob toobtain the hairline clésure of the electric
eye.Thennegative voltage will cause the eye to
overlap, a positive voltage will cause the eye to
open. Figure 2 shows approximate appearance of
the eye when -0.5 volt, zero, and +0.5 volt are
impressed on the black probe. The VTVl is cali-
brated on the 4.5-volt range as per the foregoing.

T 2
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AIED 2 R X >
0%, 2P0 O 002 ROER
Cotetelededeisde, 05250555 Ot atetateteteds
{ 5N b 4
% & p deeletedelels
J G
o e tedetetets
KRR 3
o Deted Joletede! L
K * odelede! ¢ J
RIS oRSeeds: 1e%ede’ R YK
o) Wqe%ede X RERLR S KK
XX 4
SIS 4

-0.5 VouLTs

.
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PARTS LAYOUT OF RECEIVER AND TRANSMITTER
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RADIO RECEIVER AND TRANSMITTER BC- 1000-(*)

3

T™ 11-310

452

BOTTOM VIEW OF CHASSIS SHOWING LOCATION OF CAPACITORS

~|



T™ 11-310 RESTRICTED

RADIO RECEIVER AND TRANSMITTER BC-1000-(*) : F

COMMON FAULTS AND CORRECTIVE MEASURES H
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SCHEMATIC OF RECEIVER AND TRANS
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CHEMATIC OF RECEIVER AND TRANSMITTER

ATA/VT 173 L4
TRANS.- GSCILL ATOR TRANS-REACT.-MOD.
K7 vs

™™ 11-310

~ RADIO RECEIVER AND TRANSMITTER BC-1000-(*)

01 uf
T3A GREEN _ MIC.
WITE BOTTOM VIEW
4 OF TUBE SOCKET
goR20
: J
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>—l g ‘f C6-5 GANG CAPACITOR. CAP-
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>0 - o .
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/ 1 RI3 O
/S - cas
//
0.01pf 2nD I=F
F
TO METER-NO.| 2 . 5 1 5 mc
RS/ VTT! 1T4a/vT-T73 ka4
2ND. MIXER & XTAL OSC. 3RD. |~F AMPLIFER ISLUMITER
vie it viz_

—_
}

2]
[
<

N

noooon-)l4.
f
o H|
g
| I
| ¢
cjes

/:=Ero

.01t

|
! cles
1SS/VTHY
£ l—-'—-- os'gh—i"'m. A-F PW'R AMR
vis
T30
b
£ =
% R33 =
ces T4
TO METER-NO, 2 TO METER-NG, 3 ]
o
- = T3
R70 o
" d
CALIBRATE
SWITCH 'f“' o
1o ppf 1S§/VT-17 e H
swzl 3 NOISE AMR —RECTIPIER DC AMPLIFIER P,
—-—— vie v :5
c89 R71S

4 -
14 ]
co0 n.olp:l g‘ nes
H
q Res ]
3 same €93
2 ]
g [ Rea o SR® d4
o
RS reo  SSRez : o oo e I
wolupf 24 S g H apdi2
> I 3
g ¢ H e L3
= < s d . s ol P
= = ¥ . 3 Snaer A
2 ?
°
o
+90V =

TR R T R TR AR R v



RESTRICTED

T™ 11-310

q

POWER CONTROL PANEL BD-92-B

part of: SCR-197-(*)

COMMECT TG PROPER POST
ACCOROWG TO VOLTAGE
£20V CONNECTION SHOWN)

INPUT POWER FROM
COMMERCIAL SOURCE

Bt

SCHEMATIC

_ POWER CONTROL PANEL BD-92-8
09108

WO or 220V
S0~ 4.5 XVA

Reference: TM 11-805

GENERATOR GN-42-B

po—110v—]

2040

1
H

VOLTAGE REGULATOR 202

'l""‘" P D S Y 'I

Vi
N\rHERMAL /

AL CoIL

(—— e
AL, SwITCH
- '[c&ncmn
I .
[ /m]
I

HIE
.
Somm——

TaBLeL
UCK {

LIGHTS!

1

venTsaToR (3061
TO WADIC TRANSMITTER

RECEPTACLES
ON REAR FACE OF

PARTS LEGEND

1
CIRCUIT BREAKERS W -gi
3084
TRUCK KX-18 FOR @30&2
FLOOD LIGNTS

GENERATOR EMERGENCY

202 VOLTAGE REGULATOR

203 AUTO TRANSFORMER

204a CONNECTION FUSE BOX

204b AUTO TRANSFORMER TAP SWITCH
204c PROTECTIVE GAPS

204d FUSE (35 AMP)

204 FUSE (60 AMP)

T0 TR
TO MEATE

10i  RHEOSTAT (EXCITER FIELD)

102-1 CIRCUIT BREAKER FOR TRUCK LIGHT

102-2 CIRCUIT BREAKER FOR CONVENIENCE RECEPTACLES
103 CIRCUIT BREAKER FOR MAIN LINE

104  CIRCUIT BREAKER FOR MAIN LINE

105 METER (VOLTS)

106 METER (FREQUENCY)

107 METER (AMPERES)

108 RECEPTACLE (LAMP)

109 LAMP

201

TO CONVEMENCE RECEPTACLESF

{302 o €80 oF

LOCATING TROUBLE

SYNPTOX 1. Mo indication on panel meters when emergency generator
is in operation and switch onpanel labelled EMERGENCY is thrown on,.
DIAGNOSIS. Generator is not rotating due to failure in truck power
takeof f system, belt drive, or pulleys. Worn generator brushes.

SYNPTON 2. No indication on panel meters when external source of
voltage is connected into connection box and connection box switch
and switch labelled MAIN on panel are thrown ON.

DIAGNOSIS. Fuse 204d or 204e blown in connection box.

SYHPTON 3. Voltmeter 105 and frequency meter 106 suddenly indicate
wide variations in voltage and frequency.
DIAGNOSIS. Readjust or replace contacts in voltage regulator 202.

VOLTAGE REGULATOR 202 CONTACT ADJUSTHENTS: Contacts tact AE-9,

{

BC-325-B

TO AUXILIARY FREQENCY

METER 1IN CAR 1\36!){—-'

—
- SINTCH
R| avromaricicLoseo
: nnun.iom-]

YOLTAGE

SETTING

AHEOSTAT
5

POLE  CHANGING
SwITCH

toosen

s, 8 P aeio

AE-1

VOLTAGE REGULATOR
202

IMPORTANT CONTACTS TO

BE ADJUSTED OR REPLACED

locknut AE-10. Fifth, replace

AE-8 and AE-9 may have to be replaced occasionally,
as wear indicates, The following procedure should
be employed: First, loosen set screw AE-5 (refer
to adjoining illustration) sufficiently tolift con-
tact arm AE-6 from its socket. Second, remove cap
nut AE-7 and replace contact AE-8. Third, replace
cap nut AE-7, making it fairly tight. Caution should
be observed in handling these very small parts, as
they can be easily broken. Be sure to use the lock~
washer under contact AE-8, as this will prevent the
contact from working loose. Fourth, to remove con=

contact AE-9 and set same so that when contact AE-9
is firmly against contact AE-8, both arms will ap-
pear paralle! to each other. These contacts must
face one another evenly and squarely. This may be
accomplished by correctly setting contact arm AE-6,
which can be set higher or lower, and contact AE-8,
which may be shifted back and forth to the desired
position., Use great care in replacing contact AE-8
so that sensitive springs AE~BA will not in any way
be damaged or deformed. Sixth, tighten locknut AE-
10 carefully, as it may easily be broken.
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PLATE SUPPLY UNIT PE-97-A

Part of: SCR-5]0-(*)
’ RESISTANCE AND VOLTAGE MEASUREMENTS

Reference:
T™ [1-605

o > BOTTOM VIEW

)

g

xUse [ow ohnmerer rarnge. /1 réaa-

VTVM between point indicated and B- (brown
lead ), except as noted.
Voltages are DC except as noted.

SIDE VIEW P—

Fig. 2.—Parts layout.

RES ISTANCE MEASUREMENTS
Power cable and battery disconnected.
Tubes and vibrator removed.
Socket measurements taken between point indi-
cated and B- (brown lead).
Cable plug receptacle measurements taken be-
tween contact indicated and contact "H",

Fig. 3.—Socket voltage and resistance readings.

. 4 e ' o
g3 oblained reverse rest lfeads.  |° '

. : . . ASSEMBLY, SWITCH LINK PLATE —] 2 Q.) Qr_J

Fig. 1.—Cable connector resistance readings. VTies S0 :| I=Ohe F 1

: °w§ ._. ,
VOLTAGE MEASUREMENTS 83 E | lss

PE-97 connected to BC-620. £ ¥ )5
R or T indicates "RECEIVE" or "TRANSMIT". °F 18
(6) or (12) indicates battery voltage. e
Voltages are nominal and are measured with °

RETAINER BRACKET(LONG) RETAINER BRACKET (SHORT)

5




TM 11-310 RESTRICTED
PLATE SUPPLY UNIT PE-97-A
RV é VT-195 '
> . Q@
R
T eqe ]
: *’%0 @
& 0] {0, OR [C)
VT.184 BOTTOM VIEW V1195 BOTTOM VIEW
(RMA TTPE VR-90-30) (RMA TYPE CK-1005}
g | | ZOT3IET™ T . § e
REDZ
YELp > T r | T &3
~ _ L S~
£ g 8¢
- L
g WHT-ORG TR.z @ 3 T
£ | g 3
S > & 3
o
14 8 Ol
o
% j 2 vT-184
33 O 2 @2 VOLTAGE
a 2 Cio REGULATOR
WHT-ORG TR, ¥ PLUG-IN 2
C2 C3 ' o, § ELECTROLYTIC
’_I 20 : CAPAEIOSOR
02 H -
vvvvv v 3
aoy!ij R3 (2 DR
. BRN 3
®
3 ® .
® x a3 SRN
] O e P
0014 LINK CONNECTIONS FOR 12 VOLTS POWER 1a GONT,
"i:l 49 22a CABLE CONN.
e 578
Cq Cs WHT-ORG TR, tRe
e
Fi
BAmPS -25voLTs
8RN
= . 5
g A LINK CONNECTIONS FOR 12 VOLTS o107
of | YELZ
REDZ ° BLKZ
[ WHTy - BLKZ LY
T0 NOTE - DIAGRAM SHOWN WITH CHANGES MADE AFTER SET SERIAL NO,533
= VEHICULAR Y LINK CONNECTIONS FOR 6 VOLTS, ON ORDER NO.I9912-PHILA.-43:
BATTERY . *Vy=VB-1-(*) OR VB-7-(% Tt Rg AND Rg ADD

.

ED
+ Rg REPLACED BY Ryo (30 f)

Fig. 4.—Schematic.

COMMON FAULTS AND CORRECTIVE MEASURES

CORD ING

The power and control cord and its connectors
are subject to failure due to vibration and twist-
ing. Be sure to check the cording and connectors,
both electrically and mechanically, before looking
for trouble in other parts of the set.

Refer- to COMMON FAULTS AND CORRECTIVE MEASURES un-
der SCR-509-510-(*) in this manual for an author-
ized method of supporting this cording.

. SPECIAL NOTES ’

MOISTURE PROTECTION

A waterproof canvas cover to protect BC-620-A and
its associated power supply {PE-97-A or CS-79-(*)}
has been added to the parts list of SCR-509-(*
and SCR-510-(*). Organizations having Radio Sets
SCR-509-(*) and SCR-510-(*) which lack Cover BG-i53,
Stock No. 2Z3400-163, should requisition them in
the usual manner. This cover is not removed when
the equipment is in operation.

Ref: Supply Letter No. 179 (1943)
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POWER UNIT PE-103-A

Reference
T™ 11-275

SCR-284-A

Part of
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RESTRICTED ™ 11-310
[ . |
POWER CONVERTER UNIT PE-104-A ]
y
SCHEMATIC Reference H
Part of: SCR-28%-A ™ 11-275
IR (4 :
4 3 aA2
SYNCHRONOUS VIBRATOR SPECIAL NOTES
2 TOP VIEW See page 2
1 p—— PR
L) > 2
:* [2 V.
G Doy 4510 SR 4T
510
’ v S
| .auf
2V. *
| oy
—Nga E g .L
6 V. 4Al 4c20|4c2|
} |L | g DRY DISC 0.0IJJ"F-0.0i i
. = RECTIFIER v
2000;11“ + ~ 4L5 4L6
4SIA p )
3 L
| 6 V.
. ac22 [4C23
4&{ o.5uf 0.0I;.rf'_0.0I uf
-
| 4c4;|" — . . v
4L 1 4L 3 0.5u 0.5u 4 ‘
L L I= aad Hl— uf
v 4C16 4CI8
. R 0.5 uf 12uf 11+
M 4CB |
—— 2 b 1500.0
acy 4C9 aL8 4R2 4L9
4L2 aL7d| 0.5 uf I osuf %
. + I |+
4C17 4CI9_
< | ! 12 uf
_L 0.2 5uf
+
ac3 ' 4Cl2 0.1luf
Ioom“ 4CI-L -Izgla
3 -L4C|4
v oas;uf‘ o.zs;uf‘_L o.luf
T 484V
4R3 -6V
. 8200 4Kl A
—-12V. fo) =LSV.
5 4
43| 6 3
Sic ; » SOCKET SHOWN
O \Y
COMMON LEAD -6 V. 8 l | ';,?#f‘ SCEY)VER
ALL VOLTAGES REFER Q LUGS DOWN
TO THIS POINT. \,\ —] '
=51V,




T™ 11-310 RESTRICTED

POWER CONVERTER UNIT PE-104-A ' :ﬂ

SCHEMATIC (Alternate) .
Assupplied with some Radio Sets SCR-284-A. 3

4A2 SYNCHRONOUS VIBRATOR  (TOP VIEW) SPECIAL NOTES

In some power converter units trans-
former YTl has adropping resistor, cov~
eredwithblack insulated sleeving, con-
nected in series with one lead to rec-
tifier YAl. If 4Tl is replaced, remove
the series resistor., It is a part of
the old transformer and should not be
used with the replacement unit. If a
resistor is necessary, it will be is-
sued as'apart of the replacement trans-
former.

—cC1 Ref: 0CSig0 Maintenance
TZ).Af Letter No. 16 (1943)

4Al
DRY DISC

RECTIFIER
+ - 4L6§

J
4ace
2000uf

4C5 os,uf‘
1\
| 4c;;F 4csf .
0.5 I 0.5 " ,
' 2uf
4Cl6 4Cl8

' 0;51“‘% 12uf =
ACB { [

4cy £ o 150000
4l 2. 4[_73“ I o.5uf I 0.5uf 4"83 4R2§ 4L9
+ + + ]

4C15 4C\7 4C19
4500uf |2 uf j2uf

;r

| 5

} 0.2 5uf
3 4ci2 O.iuuf”
of ! 4cn_]_\-‘ cna

.1".__' L__
Sa

4CI0 4c14
| o2s5uf 0.2 Spf__L ol uf
T  _+84V. .
- .
4R3 sV
! 8200 4K |
-12V. 5 —1L5V.
s 4
4sIC 6 3
., SOCKET SHOWN
2
COMMON LEAD -6 V. s | 9/ HOLE viEw
ALL VOLTAGES REFER WITH SOLDER
TO THIS POINT. \,\ — LUGS DOWN.
h <5V
+ 2 .
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POWER SUPPLY UNIT PE=-110-(*)

PE-110~(*) = PE-110-A & PE-{1{0-B y
Part of: SCR-543-(*) Reference:

VOLTAGE MEASUREMENTS T™ 1{-625

FRONT EDGE OF CHASSIS
260V.D-C

5V.A-C

300V.A-C
5 QSV,A-C7[ [SV.A-

\28 5Y, %ng

VA-C

5V.
sa 134V ¢ \3a SV Ti3

0
13.1V.A-C
s0cY 5/3§JV¢A 5V

16 V.A-C \ lsy.ac>
300V.AC

SPARE C74 SPARE C75 /—m
260V.D-C

490V.D-C

(6NN /510V.D-C

455A/ 545V A

Tia
soey sV 510V, D-C Lo

(AN : ‘agov.p-¢
TRANSMIT POSITION
. BOTTOM VIEW OF POWER SUPPLY

FRONT EDGE OF CHASSIS A : ] 3
260V.D-C

300V.A-C
5 ‘5V. A-C7 /'5V.A-

24 svwovysv
QAP

VA-C

131v.A-C

NOTE :
ALL VOLTAGES MEASURED
nﬁ\/.A-c\st.A-c\ WITH 20,000 OHMS/VOLT
300V.A-C VOLTMETER.

VOLTAGES MEASURED TO
GROUND UNLESS OTHERWISE
IND ICATED .

SPARE C74 SPARE C7s
260V.0-C

‘ 4557 545V
F o o
Cr7
Tia
50CY nsy
(e

RECEIVE POSITION
BOTTOM VIEW OF POWER SUPPLY




TM 11-310
POWER SUPPLY UNIT PE-110-(*}

SPARE C74 SPARE C7s /-m
220Vv.0-C

VOLTAGE MEASUREMENTS
FRONT EDGE OF CHASSIS
220V, D-C
.0 O, O O
a sy soova sy viz 0 ©f 3°v Y
T 18
SA 130V ¢ 5 13
QQD 6 Qv M ) Vie
506 uévg.wdxév

NOTE :
ALL VOLTAGES MEASURED
WITH 20,000 OHMS/VOLT
VOLTMETER.

VOL TAGES MEASURED TO
GROUND UNLESS OTHERWISE
IND ICATED .

455A 548y

Tiq

S0¢Y nsy

VIBRAPACK OPERATION OF RECEIVER
BOTTOM VIEW OF POWER SUPPLY

(]
r 4
o

-0

8+
?) VIBRAPACK

50000

RED & YELLOW

Schematic

VP,

Res

[<]
[e]
°
F
T
oo
e




. - TM 11-310
[ POWER SUPPLY UNIT PE-110-(*)

SCHEMATIC
[
Sio.l Co T
PIN_VIEW o .L O-5uf {H 3
] [4 -
@ S04 T T olsus Y20
1 ! 1
AV } vl 1 i '? ] Vie
|
. ™ E™E |
F2 | %02] : |
® AT ST Tl
: ot |
! L L | ¥ %
! 3 t |
Lg 1 L_____.J gf-
r20 Y
;5#::075 Cra ==
R7z2
£ 20000 o L apf Mg
& ' | | g
L9 oo Ty VT-145 VT-145
+490V  ——— I +
/BEOTE
==C77 =076
HOLE VIEW apf Buf
PL L vir Vis
Tia
VT-i45 i VT-145
Vig

TUBE SOCKET TERMINALS, BOTTOM VIEW

vT7-80 VT-i45
RMA TYPE 80 RMA TYPE 523‘

SAFETY NOTICE

‘ Operation of this equipment involves

the use of high voltages which are
dangerous to life. Be very careful
when working with this equipment.
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PLATE SUPPLY UNIT PE-117-C i ,

Reference:

Part of: SCR-610-(*) ™ 11-615A

RESISTANCE AND VOLTAGE MEASUREMENTS.

BOTTOM VIEW

Bz

xUse Jow ofinmerer range. /F réad:

1777 /S oDIa/rned, reverse 78s /eads. -
Fig. 1.—Cable connector resistance readings. o @""‘
ASSEMBLY, SWITCH LINK PLATE —
vise G0 1
£ e ‘. VT 19%
B T ¢ Cs @
VOLTAGE MEASUREMENTS , ). sg j . 3
PE-117 connected to BC-659. £ 53 |1 | 8 | s
R or T indicates "RECEIVE" or "TRANSMIT". : § is O—H; A
(6) or (12) indicates battery voltage. <32 W o8 I 1 @ 2 g
Voltages are nominal and are measured(bwith "é" P @
VTYM between point indicated and B- (brown ‘
lead), except as noted. ° ﬁ L J °
Voltages are DC except as noted. SIDE VIEW
. RETAINER BRACKET (LONG) RETAINER BRACKET (SNORT)
. Fig. 2—Parts layout.

RESISTANCE MEASUREMENTS

Power cable and battery disconnected.

Tubes and vibrator removed.

Socket measurements taken between point indi-
cated and B~ (brown lead).

Cable plug receptacle measurements taken be-
tween contact indicated and contact "H".




™ 11-310 RESTRICTED
PLATE SUPPLY UNIT PE-117-C
_veLy BY vT-195 k
1 2 o~ R SR
A . @'0 @ .40
WHT. G : 3 * o 01O, OR 1O
‘ & V164 80TTOM VIEW VI35 8OTTOM ViEW
% 3 (RMA TYPE VR-90-3Q) (M2 TYPE CK-100%)
v, - 8
'3 & o__2..
REDZ
s = | e

YEL

WHT-ORS TR 7

N
e
(&)
®

LINK GONNECTIONS FOR 12 YOLTS

&)
3

RED-BLY TR.

@ JvT-184
VOLTAGE
Cio REGULATOR
PLUG-IN 2
ELECTROLYTIC
CAPACITOR

CA-403

ORN 3 YEL

|5I
R3
®
G

o2

g
Py

POWER 8 CONT.
CABLE CONN.

0.0 LK GOWRECTIONS FOR 12 VOLTS | |
HEN 9elza
-an L
Ca Cs oG TR Re
=
-25voLTs
o
. 4 £
N LINK CONNECTIONS FOR 12 VOLTS =
x § 8LUZ
o]
- '&1
nEOz ° Ky
L. 2 > 151 LIy
T0 5 NOTE:- DIAGRAM SHOWN WITH
< VEHCULAR LINK CONNECTIONS FOR 6 VOLTS.
BATTERY -

%XV, =VB~i{~® OR VB-7-

Fig. 4.—Schematic.

COMMON FAULTS AND. CORRECTIVE MEASURES

CORD ING

The power and control cord and its connectors
are subject to failure due to vibration and twist-
ing. Be sure to check the cording and connectors,
both electrically and mechanically, before looking
for trouble in other parts of the set.

Refer to COMMON FAULTS AND CORRECTIVE MEASURES un-
der SCR-609-610-(*) in this manual for an author-
ized method of supporting this cording.

SPECIAL NOTES

MOISTURE PROTECTION

A waterproof canvas cover to protect BC-659-(*)
and its associated power supply (PE-117-C or
€5-79-(*)) has been added to the parts list of
SCR-609~(*) and SCR-610-(*). Organizations having
Radio Sets SCR-609-(*) and SCR-610-(*) which lack
Cover, BG-153, Stock No. 2Z3400-153, should requi-
sition them in the usual manner. This cover is
not removed when the equipment is in operation.

Ref: Supply Letter No. 179 (1943)
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RESTRICTED

CONTROL UNIT RM-7-B 3

Reference: TM |1-805

P : -197-(* ‘
art of:  SCR-197-(%) VOLTAGE AND CURRENT MEASUREMENTS

The following measurements are readings obtained with available
voltmeter should have a minimum sensitivity of 1000 ohms/volt.

standard instruments. The

Tube Element Voltage Where Measured Current Where Measured
. Mic. Amplifier tube 4i40:
Plate 240v. d-c From term. 2 on transf. 5.8 ma d-c In series with lead
412 to chassis. on term. 2 of transf.
4j2,
Cathode 11.5v., d=c Across resistor 409, - - - - - - -
Filament 6.3v. a-c Across term. 12 and 13 0.,3A. a~c Series with lead on
of transf. 4uiI. term. IZ of transf.
Wi,
Keyer Tube 432:
Plate 240v. d-c From either side of ---- -—--
coil relay to chassis.
Grid =37v. d=c Across capacitor 424, -- - - - - -
F-ilament 2,5v. a-c Across terms. 5 and 7 2.5A, a-c  Series with lead to
of transf, 44}, term. 5 on transf.
’ Wiy,
Rectifier Tube 427: :
Plates (2) 430v. a-c Across terms. 8 and 9 - - - - -
and 10 of transformer
430.
Filaments 5.0v. a-c Across terms, 5 and 7 2.0A. a—c Series with lead on

) term. 5 of transf.
430,
‘ RESISTANCE MEASUREMENTS ;

"
between designated terminals, Values less than one ohm are given as zero.

of transf. 430.

NOTE: Resistances measured

COMPONENT PART NO. WIND ING TERMINALS D-C RESISTANCE OHMS
Filter choke 426 -—— 270
Filter choke $21a 1, 2 6
Filter choke 424b 3, 4 100
Power transformer §30 I, 4 10
‘ ' 5,7 0
8, 10 750
Power transformer LLY I, % 15
5, 7 0
9, It 0
12, 13 0
Audio input transformer HO4 I, 3 30
5, 4 12,000.

Audio output transformer 412 1, 2 2,300

. 3,5 \ 58
Telephone transformer 439 i, 2 30
3,5 38

LOCATING TROUBLE

set to POSITION |. Line | and line 2 do not cor-
respond at local and remote control unit. Sim-
plex |, Simplex 2 and Phantom selecting switches
on both local and remote control units are not set

A1l troubles indicated are for "REMOTE" operation.

SYNPTON 1. Will not key or voice modulate radio
transmitter from appropriate jacks on position |

side of pane).

DIAGNOSIS.. Local - Remote switch on radiotrans-
mitter panel not thrown to "REMOTE" position. - Po-
sition selecting switch on associated local con-
trol unit not thrown to POSITION |. Local - Re-
aote switch on chassis of remotely operated con-
trol unit notset for "REMOTE." Position select-

to corresponding positions.

SYNPTON 2. Will not key or voice modulate trans-
mitter from appropriate jacks on position 2 side
of panel.

DIAGNOSIS. A1l likely causes given above for po-

sition | side of panel, except forthediagnosis
given for Symptom |, which would be -~ "positiop
selecting switch not thrown to POSITION 2."

ing switch on remotely operated control unitnot

-
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RECTIFIER RA-34-(*) i

RA-34-(*) = RA-34-A, B, C, D, E, F, G, and H.

Part of: SCR-188-A

Reference: TM 11-959 and TH §1-961

VOLTAGE AND CURRENT MEASUREMENTS

R4-34-A voltage measurements on page 4.
RA-34-B, C, and D,

All measurements listed below are made with
standard voltmeter (AC-DC), ammeter and milliam-
meter equipment. The voltmeter must have multi-
pliers designed for high voltage measurements,
and a sensitivity of 1,000 ohms per voit for a-c
and d-c readings. All readings were obtained
with a 115-volt 60-cycle input, and with no load
on the rectifier.

VOLTAGE:
Transmitter filament voltage -- 12,0 volts a.c.
Control rectifier filament

voltage =-c--coccccwnuncniaua| 98 volts. a.c,
Control rectifier plate to

ground voltage =--ceccccmcaa.- 21 volts a.c.
Yoltage across 24Q.l----eemeaan 5.9 voltsa.c.™
Yoltage across 240.2 -- less than 0.0l volta.c.”
Control rectifier output =----- 13.5 volts d.c.

Rectifier filament voltage ---- 2.4 volts a.c.

Rectifier plate to secondary

City movcmcmcnacnaaa —————— 1265 volts a,c.
Yoltage across 24! --—-ecacea-- 520 volis a.c;
Voltage across 242 ~-em-wrccoa- 2.0 volts a.c.
Plate output voltage —-weecau-- 1127 volts d.c.

CURRENT:
Current through 228 ~evemeewue- 0.265 amp. d.c.
Current in 229 —cecccccacaaana. 0.021 amp. d.c.
Current in 230 ——ccmemcmccmaaa- 0.022 amp. d.c.
Current in 215 —cmcoccccmamcaaa 0.160 amp. d.c.

*Use series capacitor (.25 or .5 uf), in series
with one test prod to block out direct current.

RA-34-E, F, and G.
Conditions of measurements same as that giv~
en for RA-34-B, C, and D,

333" Front 339 Front  1,007.0
3331 Rear 339 Front  1,000.0
335t left 335 Right  1,007.0
3360 Front 336 Rear 1,000.0
3371 Left 337 Right 7.0
339! Front 339 Rear 1,000.0

*A1l terminal locations described from front of
rectifier.

€ Control load 2.4 amps .
1 Plate load 200 ma.

? 319 not energized.
§ Plate on.

WARNING: Use extreme caution in making measure-

ments .

RA-34-H.
Conditions of measurements as specified for
RA-34-8, C, and D.

From . To .

part Term. part Term. Volts d.c.
303 45 Ground - i2.0
303e 57 Ground - 12.0
3uS 61 303 55 ,000.0
330 9 330 10 12.0
331.%  Front  331.1 Rear 0.4
331.2¢  Front  331.2  Rear 0.4
331.1%  Front Ground -- 12.0
331 4% Rear Ground - 11.6
331.2L  Front Ground - 1.6
331 2% Rear Ground - Ih.2
3321 Front 339 Front  1,017.0
3321 Rear 339 Front  1,007.0

From To
part Termina) part Terminal Volts d.c.
903 45 Ground - 12.0
904 61 903 55 ¥1,000.0¢
927 20 27 21 12.0
depends on
setting of
aging tap
931 - Front 931 Rear 0 .06§
931 Front  Ground®  -- 12.2%
93! Rear Ground® - Il.6
932 Right 903% 55 1,026.0¢
932 Left 903 55 1,000.0¢
935 Top 935 Bottom 1,000.0¢
830 Front 930 Rear  1,000.0¢
*928 3 925 Y 30.0
NOTE: ® Terminal locations described from front

* Should the rectifier (928) circuit fail because
of shorted capacitor 934, or open resistor 929,

of rectifier.,

§ Control load 2.4 amps. Failure to load
may be due to open reactor 93I.

€ plate voltage on.

plate voltage cannot be removed.

583099 O - 44 - 3
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The procedure for locating trouble in the RA-34-A,
and RA-34-E, F, and G, is similar to the notes
outlined below for RA-34-B, C, and D models. Ref-
erence numbers will, of course be different; and
due to slight circuit variations between the
RA-34-A, the B, C, and D series, and the E, F,
and G series, slightly different troubles may be
encountered in each group. Reference to the
schematic diagram for each group will reveal the
differences, and aid in locating other defects.

RA-34-B,C, & D

To facilitate localizing trouble, careful
attention should be given.to the operation of the
relays in the rectifier. Failure in any of these
devices will prevent the application of essential
power to the transmitter. The opening of trans-
mitter filament circuit breaker 217, the control
rectifier breaker 218, or the rectifier filament
breaker 219 will prevent application of plate
voltage. A fault in plate interlock relay 216
may open either or both the transmitter filament
breaker 217 and control rectifier breaker 218.
A fault in either the plate stop-start relay 213,
or blower 243 will open either or both the rec-
tifier filament breaker 219and plate breaker 220.

The attributable causes for improper oper-
ation of any of the relays are as follows:
|. Transmitter filament circuit breaker opens.
(a) If breaker opens only with transmitter
connected, fault is in transmitter filament
circuit., (b) If breaker opens even though
transmitter is disconnected, check for short
circuit in primary or secondary of filament
transformer 236, short in the coil of plate
interlock relay 216, or a short in the cord.
Control rectifier circuit breaker opens.
(a) If breaker opens only with transmitter
connected, fault is in transmitter. (b) If
breaker remains open, even with transmitter
disconnected check for shorted cord, defective
tubes, short to ground in reactors 240.1 or
240.2, capacitor 231.l, bleeder resistor 228,
or plate control relay 215. (c) If plate clips
are removed from rectifier tubes, and relay
continues to remain open after above possible
defects are eliminated, check for shorted
windings in control rectifier transformer 237
or defective plate interlock relay 216.

3. Rectifier filament circuit breaker opens.
Remove rectifier tubes 226.1 and 226.2. |If
breaker no longer opens, check tubes -for
shorted filament. |If breaker continues to
open, check for short in rectifier filament
transformer 238, motor of time delay relay 2i4,
coil of plate start-stop relay 213, or blower
243.

Plate circuit breaker opens. (a) If breaker
opens only with transmitter connected, fault
is in transmitter. (b) If breaker still opens

~
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LOCATING TROUBLE 3

when transmitter high voltage cable is dis-
connected, remove the plate clips from the
rectifier tubes 226.! and 226.2 making certain
that they do not touch any grounded surface.
|f the breaker no longer opens with clips re-
moved, check for a short to terminal 55 of
Socket SO-4), or from filter reactors 24| or
242, shorted capacitors 232.) or 232.2, shorted
bleeder resistors 229 or 230. |If breaker con-
tinues to open, check for short in plate trans-
former 239, plate start-stop relay 2i3, or
blower 243.

Possible faultswith circuit breakers not open.
(a) If power pilot light does not light, check
pilot lamp, autotransformer 234, line voltage
link 207, interlock switch 206, power switch
205, and power sockets 20/ and 202. (b) If
primary voltage is present, but no transmitter
filament voltage, check circuit breaker 217
and primaryand secondary windings of the fila-
ment transformer for possible open windings.
(¢} If no control voltage appears, check con-
trol rectifier circuit breaker 218, control
rectifier transformer 237, and filter reactors
240.1 and 240.2 for open circuits. (d) If
power pilot light 221 lights, but plate pilot
1ight 222 does not, check the pilot lamp 222,
the plate thermostat 211, the plate interlock
relay 2i6, the plate circuit breaker 220, the
plate control relay 215, and the plate stop-
start relay 213, (e) If the plate start-stop
switch does not control the plate supply,

checkplate start-stop switch 209, plate start-
stop relay 213, time delay relay 2i4, and rec-
tifier filament circuit breaker 219, (f) If
the control rectifier output voltage is high,
check the bleeder resistor 228 for opencircuit.
After inserting a new tungar tube, the output
voltage may be higher or lower than previously
experienced, due to variations in arc drop -
in the order of | or 2 volts. To compensate
for this, the control rectifier power trans-
former 237 has a tapped primary to permit ad-
justment of this voltage. Primary terminals

of this transformer are accessible through the
door in the upper right, behind the Line Volt-
age Link. Normal position for the connection
is to the terminals marked 0 (common) and 2.0.

tf output voltage is Yow, use terminal higher -
than 2.0; if voltage is high, use terminal

lower than 2.0. -

Niscellaneous trouble locating. f(a) If plate
rectifier voltage is high, check bleeder re-
sistor 230 for open circuit. (b) If plate
voltmeter does not read, check bleeder resistor
229 and voltmeter part 224 for open circuit.,
(c) If rectifier heaters do not operate at
temperatures below 65 deg. F., check thermostat
210. (d) If blower does not operate at tem-
peratures above 85 deg. F., check thermostat
212.

-
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RECTIFIER RA-34-i%1

.LOCATING TROUBLE ( cont.) {

RA-34-H

When the Rectifier RA-34-H is being serviced,
the first precaution is to observe whether all
circuit breakers are on. |f they are not, trace,
by means of the circuit diagram and instruments,
the possible cause for failure to energize any
inoperative breakers. Employ the chart below, in
the order given, for locating trouble.

NOTE: BE VERY CAREFUL WHEN TRACING TROUBLE.
REMOVE PLUG FROM POWER LINE, UNLESS TESTS REQUIRE
POWER TO BE "ON". DANGEROUSLY HIGH VOLTAGE 1§
EMPLOYED IN THIS UNIT.

SYHPTON 1 --Power pilot 923 does not light.

POSSIBLE FAULT--(a) Defective pilot lamp. (b) De-
fective power socket 90i. (c) Defective Power
Cord CD-370, (d) Defective POWER switch 906.
(e) Defective interlock switches 908.1 or
908.2. (f) Defective transformer 926.

REMEDY--(a) Replace. (b)-(f) Replace defective
part.

SYNPTOM 2--Plate pilot does not light.

POSSIBLE. FAULT--(a) Defective pilot lamp. (b) De-
fective PLATE OFF switch 909. (c) Defective
PLATE ON switch 910. (d) Defective plate con-
trol relay 917. (e) Defective off-on relay
9i6. (f) Defective time~-delay relay 9i5.
(g) Defective thermostat 9i4. (h) Defective
transformer 926.

RENEDY--(a) Replace. (b)=(h) Replace defective
part.

SYNPTON 3--CONTROL CIRCUIT BREAKER 919 opens,

POSSIBLE FAULT--(a) Overload in transmitter.
(b) Defective Cord CD-151. (¢) Failure of cap-
acitor 933.i. (d) Short to ground in reactor
931. (e) Faulty rectifier 927. (f) Short to +
12 volts in off-on relay 916. (g) Short in
Socket SO-Hi.

REMEDY-~(a) Repair fault in transmitter. (b) Re-
pair or replace. (c) Replace. (d) Replace.,
(e) Replace. (f) Repair or replace. (g) Repair
or replace.

SYNPTON 4--PLATE CIRCUIT BREAKER 920 opens.

POSSIBLE FAULT-~{a) Overload in transmitter,
(b) Defective Cord CD-151 or CD-152. (c) Fail-
ure of capacitor 935, (d) Short to ground in

reactor 932. (e) Defective tube (967 or FG-17).
925.1 or 925.2.

RENEDY--(a) Repair fault in transmitter. (b) Re-
pair or replace. (c) Replace. (d) Replace.
(e) Replace tube.

SYNPTON 5--No reading on filament voltmeter in
transmitter.

POSSIBLE FAULT--(a) Defective transformer 926.
(b) Defective CIRCUIT BREAKER 918. (c) Defec-
tive Cord CD-151. (d) Defective meter.

RENEDY--(a) Replace. (b) Repair or replace. (c)
repair or replace. (d) Replace.

SYNPTON 6--No reading on plate milliammeter in
transmitter.

POSSIBLE FAULT--(a) Defective meter. (b) Open
coil in CIRCUIT BREAKER 920. (c) Defective
transformer 926. (d) Open in reactor 932,
(f) Defective Cord CD-i5] or 152. (f) Defect
in transmitter.

REMEDY--{a) Replace. (b) Replace. {c) Replace.
(d) Replace. (e) Repair or replace. (f) See
transmitter technical manual.

SYNPTON 7*--Reading on plate milliammeter in
transmitter with controtl switch OFF.

POSSIBLE FAULT--(a) Short in capacitor 93%.
(b) Defective control relay 9i7. '

RENEDY--(a) Replace. (b) Repair or replace.

SYNPTON g--Tube heaters do not operate (92i.1 and
921.2).

POSSIBLE FAULT--(a) Defective heater 921. (b) De-
fective thermostat 913,

RENEDY--{a) Replace. (b) Replace.

SYNPTON 9--Blower 922 does not operate.

POSSIBLE. FAULT--(a) Defective blower 922. (b) De-
fective thermostat 912.

RENEDY--(a) Replace. (b) Replace.

* Short of capacitor 934 or opening of resistor
929 will prevent removal of plate voltage. If
plate pilot goes out when PLATE OFF switch is
operated but plate voltage remains on trans-
mitter, check capacitor 934 and resistor 929.

SAFETY NOTICE

Operation of this equipment involves .
the use of high voltages which are
dangerous to life. Be very careful
when working with this equipment.
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RECTIFIER RA-34-¢+)

' VOLTAGE MEASUREMENTS %
RECTIFIER RA-34-A
Conditions for measurements same as for RA-34-B,. C, and D.

*Terminal To terminal Control position Yoltage Permissable range
47 and 56 46 and 54 Line switch (l121) 12 v a.c. Adjust with volt-
ON. Fil. circuit age regulator
breaker (130) ON. {102).
45 53 Line switch (l121) 12 v a.c. 11.0 v to 15.0 v.

ON. Fil. circuit
breaker (130) ON.

. 45 57 * Remote control 0. None
OFF.
6l 65 Line switch (121) 1,000 v 950 v to 1,050 v,
ON. Fil. clircult a.c.

(130) ON. Plate
circuit breaker
{129) oON.

SAFETY NOTICE

Operation of this equipment involves
the use of high voltages which are
dangerous to life. Be very careful
when working with this equipment.

SCHEMATIC
‘ 103
9
. 2 138 102 [ 3 1 107-2 . a5
‘ 00 SEITIR S
| SN 130 N
« 3
3 2 o« %
120 | — LOW VOLTAGE z : 10- Loz .
8 HEATER e -
C:j— OVERLOAD . 28a —
Il RELAY z3 4000 pf
! ! w22 35v
-2 = 53
}nom i— 127
e | 0
2
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LN ! ©
 PLATE 56 3
OVERLOAD 2
RELAY
128 55
122-"0FF" r/
‘ ]
TIME DELAY Ay
RELAY 126
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l 123-"ON
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3 125 866-A TL-3774A
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136 Rectifier RA-34-A.
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- RECTIFIER RA--34-1*)
SCHEMATIC 5
RA-34-B,C&D
PARTS LEGEND )
REFERENCE i REFERENCE
NUMBER NAME OF PART "FUNCTION NUMBER NAME OF PART FUNCTION
201 SOCKET EMERGENCY POWER 226.1 TUBE VYT-u6-A PLATE RECTIFIER
202 SOCKET POWER FOR CORD CD-370 226.2  TUBE VT-46-A PLATE RECTIFIER
. 203 RECEPTACLE S0-4} FOR CORD CD-1i5! 226.3  TUBE VT-46-A SPARE
204 RECEPTACLE 50-39 FOR CORD CD-152 226.4  TUBE VT-46-A SPARE
205 SWITCH POWER 227.1  HEATER RECTIFIER TUBE
206 SWITCH INTERLOCK 227.2  HEATER RECTIFIER TUBE
207 LINK LINE VOLTAGE 228 RESISTOR CONTROL RECTIFIER BLEEDER
208 SWITCH PLATE YOLTAGE ADJUSTING 229 RESISTOR PLATE VOLTMETER MULTIPLIER
209 SWITCH PLATE START-STOP 230 RESISTOR PLATE RECTIFIER BLEEDER
210 THERMOSTAT TUBE HEATER 231.1  CAPACITOR CONTROL RECTIFIER FILTER
211 THERMOSTAT PLATE 231.2  CAPACITOR SPARE
212 THERMOSTAT BLOWER 232.1  CAPACITOR PLATE RECTIFIER FILTER
213 RELAY PLATE START-STOP 232.2  CAPAGITOR PLATE RECTIFIER FILTER
214 RELAY TIME DELAY 233 CAPACITOR PLATE RECTIFIER FILTER TUNING
215 RELAY PLATE CONTROL 234 AUTOTRANSFORMER 230-115 VOLT
216 RELAY PLATE INTERLOCK 235 VARIAC FILAMENT VOLTAGE CONTROL
217 CIRCUIT BREAKER TRANSMITTER FILAMENT 236 TRANSFORMER TRANSMITTER FILAMENT
218 CIRCUIT BREAKER CONTROL RECTIFIER 237 TRANSFORMER CONTROL RECT!FIER
219 CIRCUIT BREAKER RECTIFIER FIiLAMENT 238 TRANSFORMER PLATE RECTIFIER FILAMENT
220 CIRCUIT BREAKER - PLATE 239 TRANSFORMER PLATE RECTIF{ER HI-VOLTAGE
221 PILOT LIGHT POWER 240.1  REACTOR CONTROL RECTIFIER FILTER
222 PILOT LIGHT PLATE 240.2  REACTOR CONTROL RECTIFIER FILTER
223 VOLTMETER-1S 161 FILAMENT VOLTMETER 244 REACTOR PLATE INPUT FILTER
224 VOLTMETER [S-168 PLATE VOLTMETER 242 REACTOR PLATE OUTPUT FILTER
225.1  TUBE G.E.199698 CONTROL RECTIFIER 243 BLOWER VENTILATING
) 225.2 TUBE G.E.199698 SPARE ) 244 BINDING POST GROUND
o SAFETY NOTICE
- _ Operation of this equipment involves ’
o the use of high voltages which are
a0ift %m’ dangerous to life. Be very careful
- . e when working with this equipment.
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SCHEMATIC DIAGRAM
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RECTIFIER RA-34-1*)

SCHEMATIC .
‘ ~
| oo j
Comnan H ]
1 --'t—,:.‘l

2081 ..9082 90T, iocow
HI g I : H ooy X~
Y] ipglils) 7 i JE T fHov

929 1OW | %
el 1.opf r 8
100 F\'/ : !
934 ,AOIL FILLED [--——- 4
e s
A =
AR Ty =
805 T ‘i}\ == 924
1 i : 933) 6;9
10000 uf
25v
* IN .3 E +1000iV. D.C. —IOOOlV.D.G. CONTROL —i2[V0C. +I12v.DC. —}‘ IZV.AC r
AN EMEGENCY 8 s a7 56 48 54
REPAIR,ANY ILOMF Peg oo . > >
100 W.V. OR HIGHER  rortiisss - 5303, *
VOLTAGE CAPACITOR q FORPL-SEI
MAY BE USED PROVIDING H 4-H: schematic circuit diagram.
R APACITOR 15 INSULATED Rectifier RA-34-H, : 9
AT LEAST 1200 VOLTS
ABOVE CHASSIS. SAFETY NOTICE
Operation of this equipment involves
the use of high voltages which are
dangerous to life. Be very careful
when working with this equipment.
REFERENCE REFERENCE
NUMBER NAME OF PART FUNCTION NUMBER NAME OF PART FUNCTION
901  SOCKET FOR CORD CD-370 9212  HEATER RECTIFIER TUBE
902  SOCKET EMERGENCY POWER 922  BLOWER VENTILATION -
903  SOCKET SO-41 FOR CORD CD.I51 923 PILOT LAMP POWER PILOT .
904 KET 5039 FOR CORD CD.152 924 PILOT LAMP PLATE PILOT
905  BINDING POST GROUND 9251 TUBE FG17 or %7 PLATE RECTIFIER
956 SWITCH POWER 9252 TUBE FG17 or 97 PLATE RECTIFIER
907 INK 115230 VOLT LINE SET 9253 TUBE FG17 or 967 SPARE
9081 SWITCH INTERLOCK 9254 TUBE FG-17 or 967 SPARE
9082 SWITCH INTERLOCK 926  TRANSFORMER POWER
909 WITCH PLATE OFF 927  RECTIFIER CONTROL VOLTAGE
910  SWITCH TE ON 928 RECTIFIER GRID VOLTAGE
911 . SWITCH LINE VOETAGE 929  RESISTOR GRID RECTIFIER FILTER
912 = THERMOSTAT R 930 RESISTOR PLATE RECTIFIER BLEEDER
913  THERMOSTAT TUBE HEATER 931  REACTOR CONTROL RECTIFIER FILTER
914  THERMOSTAT 932 REACTOR PLATE RECTIFIER FILTER
915  RELAY TIME DELAY 9331 CAPACITOR CONTROL RECTIFIER FILTER
916  RELAY PLATE ON.OFF 332 CAPACITOR SPARE
917 RELAY PLATE CONTROL GRID RECTIFIER FILTER
018 CIRCUIT BREAKER FILAMENT 935 CAPACITOR PLATE RECTIFIER FILTER
9861  RESISTOR GRID ISOLATING
919 CIRCUIT BREAKER CONTROL 9862  RESISTOR GRID ISOLATING
920 CIRCUIT BREAKER PLATE 9871  CAPACITOR GRID BYPASS
9211 HEATER - RECTIFIER TUBE 9872  CAPACITOR CRID BYPASS
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RADIO SET SCR-177-B ,

For additional data refer to pages Ref: TM 11-232
covering the BC-191-(*) BC-312-(*), ’
and BC-3i4-(*)

COMMON FAULTS AND CORRECTIVE MEASURES

I. 1t has been reported that a common trouble in 2. In the PE-U49-A and PE-49-B, the plate relay,

the SCR-177-B Is caused by an insulation break- which is operated by the filament current, has
down between high voltage and ground in both & bakelite rod which swells up and freezes In
the Plug PL-59 and the low-voltage compensating damp weather. In the event of faulty operation
winding of Generator GN-39. See SCR-{88-A, of this relay, it is advisable to first check.

page |y for remedy of plug breakdown. it for this characteristic fault.

CIRCUIT DIAGRAM FOR POWER UNIT PE-49-D

r N
FILTER BOX~_ | ‘-T s . :ﬁﬂmﬂ |-so‘ao |
\i ==CA-I77m - ‘ |

$0-41 CCA-77-A

| I, e
— e e sl — — —
STARTING SWITC . = J/CA-396
AMMETER I i A

2 CUT OUT

I
' CONTROL BOX |

+CA*393
|
|

~START SER.
SHT. FLD.

I
I
|
L

T~

GAS ENGINE
GENERATOR
LEGEND

CA-177-A CAPACITOR .5uf 400V. FU-13 FUSE .30 AMP. 250 V.
| CA-183  CAPACITOR .Oluf  1250V. FU-20 FUSE .5 AMP. 1000 V.
\ CA-392  CAPACITOR .Oluf  600V. ¥ }

! P

CA-394  CAPACITOR .1uf  200V. Lz joONS GROY

CA-3%8  CAPACITOR 5uf  200V. L

CA.298 CAPACITOR "l“ 1200V L-4 }COILS GROUP 2

CA.397 CAPACITOR .0|,A‘ 1200 v LS

® ® © ® @ © LEAD IDENTIFICATIONS

Power Unit PE-49-D, schematic diagram.
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SCHEMATIC DIAGRAM

LEGEND L]

REF. NO. 17e
162-GATTERY POST, INSULATED 1832 1
163-BATTERY POST, NON-INSULATED 166
164-SOCKET 50-38 =e®
165-SOCKET SO-4 /.___H_’o .
166- SWITCH, FIELD 250 168 | 400V
168 -RELAY , 'SWITCHING 25w —o
169~ CAPACITOR CA-303 =
171 -FUSE FU-I2 ]
179- REGULATOR, VOLTAGE H
180- CUT-OUT, BATTERY 7 ==
181 —CAPACITOR CA-304 ——0_4
182 - CAPACITOR CA-306 0.50 AMP
193~ RESISTOR RS-53, REGULATOR 1000 Vv
185~ FUSE FU-13

*2|3- VOLTMETER 1S-58
% 214- AMMETER 1S-32 . -
%219-RHEOSTAT, BATTERY GHARGING
% 220-RESISTOR, BATTERY GCHARGING

VOLTAGE REGULATOR ODETAILS
A-POTENTIAL COIL . i
B-ARMATURE :

C—ARMATURE GONTAGT
D-ADJUSTABLE GCONTACT
H-SECONDARY WINDING

BATTERY CUT-OUT DETAILS Power Unit PE-49-A u“d B
T K-SHUNT WiNDING

164

[+]

- DIl 2%0 vV 185
M-SERIES WINDING
e

By XOMITTED IN PE-49-A, OTHERWISE DIAGRAM

- T
Z-:&“g,’”ggnffg Act FOR PE-A AND B ARE IDENTIGAL.

FIELD RESISTOR 100

| Power Unit PE-49-C, l SOCKET I
| SOCKET so-41
—_———— _—— $0-39 I
l AMMETER fmuf so0ov[ P 3Ave |
. 1000 v
' * ' RELAY  “Lacacior] \ 'suors 6}
gy A w 54 1400V 3 |
CAPACITOR
I» e s+ CA-382 I
| .14 200V - DC i |
CAPACITOR 6-
! cA-379_L\_~_| | l.—
L / FIELD I
I = switcH |F
30 AMP N l
VOLTAGE
I Fu-20 REGULATOR I
| Ar

RHEOSTAT BATTERY
“ 50 ADJUSTABLE

* 250 FIXED ) I
———— e — e e —_—t

™ '__A———_ ______ '___"I .
| || [emmene
I I I I [I STARTER
' + l SwiTCH
{ ~1——l|— - — H. V. INTERPOLE I TL-9386
| || . I
GAS I
I ENGINE i {200V ~.ipf 2000 v-DC Jl
i |
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F —_— RADIO SET SCR-177-B

ANT- CORDING

TRANS.
TO ANTENNA
TO COUNTERPOISE ., / I:F; \1’"5:"\?5

CHEST CH.-27-A GNoui ] UNIT AT%T&%I;\‘;%A
o SRONT| Ny STAKE UNIT BC-306A
e Dbl VS
—19= . DRAWER FOR
' MOUNTING SR L~ MICROPHONE T-I7 ~ FUSES
POST BLOCK KEY J=47 ILOT LAMPS
ON TRANS- CORDS CD-133-AlVACUUM TUBES CORD CD-176-A
MITTER c
o, 12¥ ORD CD-138 BATTERY
| CORD_CD-268 [ MiC. CORD CD-138 ANTENNA
| - TEST*ey Lo <CORD CO-138 o
l CORD CD-264 I Tee Y w-128
CORD cD-1a934—] SIG.ANTEN STORAGE Soriss-A |
e FiEn SPACE T TELE.WNIT ! STAKE
. CORD CD<748 - HEADSET P-18,W=29|B0X T™M-1g \
) FL-9 BATTERY W-29 jv i ; ‘;:Y
BB-46 ° o/ RADIO /
RADIO 4 a7
ECEl 4 ! 4
= RECEWER Recsin6 / gth-) MICROPHONE
u = BC-31a-40. Ne MoUNTING /08 =17
— , MOUNTING Qg— QUNTING “g— '
PEVER UNIT PE-49-( ‘GF STAKE GP-8 EHEST c: - __ll '
9= w-i28 . i CORD  CORD HEADSET
Figure 1.—Cording diagram. CD-341 CD-340 p-i8
AL, CO-34! Vs 3/ -3¢0
‘ 30-#1, 3039, /K-33-4 arl JIE-344 Color cogte of! Joiog APy rectover
Jocared on Yransmitter BC/91* CD-S418 P14 BC-3M- () 3
*PL-561 and PL-559 Tor sockers —
50-41 and S0-39 respectinly. D - Black - /¢

ot i T 04
Ml Aey Z
PLSGI T
e ] 1
b, y/ﬂ‘ - . .
N ﬂ e R
i M e s 1| L Segems !l
Ei i v CHEST CH-27-A ! so-ar 5039 P N | i | '
: | - PE-49.c _J R N O o B
4 I on R i | |
; | r’ef/./-a nd JS radio eye! .
H 0 @ 7 ) 1
; /"pae/wm BCIK-Sand ”a”c;zgl o s d3Re = |
. Puufwuyw;%fn | Gl |
Com‘tﬂ/.ud /s a comy /nﬂr D :
o Sce-/7 - || seriww |
50-40 js f'or p/ug CD-176A.
v—o—h
a—— 7

Figure 2.—Cording diagram.
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RADIO SET SCR-178, 179
For additional information refer i
to pages covering the BC-186,
BC-187-(*), and BC-188-(*). Reference: TM |{-231I
+ |- 1- <+
HEY =Y T
1 1 I
| [ Foo——— -
! || : i Fav
I 1 f !
» | [ ] |
A A P c !
| BATTERY| |BATTERY| | BATTERY f-ijv
| BA-23 | | BA-23 | | BA-27 |
i
I o : L A+
! || I
]
P~ —_——— [ —_——
——————— ——— | | — 5BINDING POSTS
L_;E 45V, e7hv T™M-149
_oadi + - + - +90ov| -eov] +223Vv 3 BINDING POSTS
222:’ ___r—i____ri___z _._é TM-145
1 B { B - I 1 B {
:BATTERY | BAT TERY { }BATTERY : ! BATTERY: JACK (YAXLEY NO. 70l)
BA-2 | BA-2 BA-2 BA-2 O
| B ;oL Bae F G R el jSem—i
FIG.| BOX BX-4 BATTERY CONNECTIONS
, CORD CO-80
- LAMP ANT
C M-I RADIO TRANSMITTER AN
v BC-187 INSULATOR
. & i BCOR cre IN-85
& -187-
:';:' BOX BX-4 187-A ANT 5
- « 'M' RECEIVER
o
?ﬂk = CTP
LT TN K conTR TO COUNTERPOISE
Je oL cP-12 813
3  KEY SCREEN GRID i
- +
) 0\9 ([« ) .
— CORD CD-125
)
ol RADIO MODULATOR x
RADIO RECEIVER ﬁ Beias of -0
BC-186 o |
ANT CTP PLATE CURRENT CONTROL .
of o + - o\ PLUG PL-50
LY \/ Sm = ~
) 4 GENERATOR
CORD CD-189
CORD CD-132 GN-37
SHIELD
‘ MICROPHONE T-17
o =
FIG. 2
P-18
CORDING . o

1
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Refirence: T™ 11-233.

RADIO SET SCR-188-A
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RADIO SET SCR-193-(*)

SCR-193-(*) = sCR-193-A, B, C, D, E, G, H, J, K, KB, L, M, Pand Q.

For additional data on SCR-193-("),
refer to pages covering the BC-19l~
{*) and BC-312-(*).

Ref: TM 11-273

MAINTENANCE HINTS

It Is desirable, under certain conditions, to
reduce or eliminate the side tone volume of
Radio Sets SCR-193-D and E. This may be accom-
plished without opening elther transmitter or
receiver, in the following manner:

(a) At the terminal block TM-183 (see fig. |
below), remove the yellow receiver lead from

“terminal %1, and connect it to terminal #13.

(b) Remove the natural transmitter lead from
terminal ¥6 and connect it to terminal #i2.

(c) Connect a 50,000-0hm resistor between
terminal #¥i12 and terminal #l4.

(d) Connect a toggle switch betwsen terminal
#13 and terminal ¥i4, mounting this switch on
the terminal box.,

This modification connects the resistor and
switch in series with the side tone circuit,

COMMON FAULTS AND CORRECTIVE MEASURES

In the Dynamotor Unit BD-77-C, filter capac-
itor 1607 (.005.f, 5000V) will sometimes be-
come shorted and repeatedly blow dynamotor
fuse 1608 when the transmitting key is de-
pressed. The remedy, obviously, lies in the
replacement of this capacitor.

Bl & @6 W@

- TM-183

E G| B © @ M

REC.YELLOW
TRANS. NATURAL _

STANDARD CONNECTIONS

reducing the side tone volume and making It
possible to eliminate the side tone completely
by opening the switch. (Ref: Maintenance
Letter No. 20, 0CSig0, 31 Mar 43.)

Repaired transmitters must have transmitter
tuning units with identical serial numbers.
Do not Interchange transmitter's tuning units
with those of other transmitters.

Lubrication of the Dynamotors DM-17-(") and
DM-2i-(*): (for BC-312-(") Receivers), and BD-
77-(*) (for BC-191-(*) Transmitters), -as well
as gears, bearings, and band-changing mechanism
in both receiver and transmitter should be ac-
complished periodically and in the manner pre-
scribed in the Lubrication Chart in TN 11-273.

INSTALLATION HINTS

The distance range of this radio set may be
increased by the use of a higher and larger
antenna than that normally used with the ve-
hicle. A wire antenna longer than the stand-
ard mast antenna, properly installed between
the mast base and a tree or other elevated
object, will serve the purpose. ¥

In gsome situations, where only very short
distances are to be covered, the range may be
decreased and interference reduced by the re-
moval of one or two of the mast sections.

REC. YELLOW

TM~-183

NEEEEDE O &

I

TOGGLE
SWITCH

0.5 W
50000 N
RESISTOR

BREEEB

LTRANS. NATURAL

MODIFIED CONNECTIONS

Fig. 1.—Modification of Radio Sets SCR-193-D and 193-E to reduce or eliminate side tone.

»

583099 O - 44 - 4
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RADIO SET SCR-197-(*)

SCR-197-(*) = SCR-197-B, C, D, E, and F. 3

For additional data, refer to pages covering Ref: TM 11-24|
Radio Transmitter BC-325-(*), Control Unit RM-7- ™ 11-805
(*), and Control Panel BD-92-B.

MAINTENANCE HINTS

REDUCTION OF POWER OUTPUT. Instructions previously
issued limit the maximum power output to be em-
ployed on tactical radio sets for training pur-
poses to 100 watts, and further specify that the
Jowest power practicable should be employed at all
times.

To reduce the power output of Radio Trans-
mitter BC-325-(*), part of SCR-197-(*), use the
"TUNE-OPERATE" switch which is employed for tune-
up purposes.’ Power outputs of this set are as
follows:

(a) Full output--400 watts (CW), switch in

OPERATE position. - :

(b) Switch in TUNE position--100 watts (CW).

(c) Switch in TUNE position--40watts (phone).
Ref: Supply Letter No. 140, 0CSig0, 17 July 1943,

=
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DIO SET SCR
b}
INPUT POWER CABLE FROM 308-1 FLOODLLIGHT RECEPTACLES
COMMERCIAL SOURCE 10 OR ooy ON REAR FACE OF TRUCK
220V 60~45 KVA REF 205 I
DA A AVAY AV TPV a0 N
N METAL 308-2 INMETAL .\ CUoK LIGHT
FAN TRUCK LIGHTS 1 MOULDING § O = HouLoms CEFT si0e
387 CONNECT To pROPER  "OMT.SID & = X
POST ACCORDING TO VOLTAGE MO
(220V CONNECTION SHOWN) 7.1 TO NT-4
aUT0 204 0 348-1 TO 3(8-4
TRANSFORMER Fuse \1OV\220! + POWER 319-1 TO 319-4
203 aox CONTROL
3 PANEL
y 5432 BD-92-8
T .
" 8 3 ?,T
i BLACK
% wHITE o oe
/ (24
R ®© 6 4] ———06
3 ;as IN FLEXIBLE
——Or [F——04 | METAL ARMOR
I " o3
— REGULATOR Hos [oz Ry
WHIT] 9 1 -42-
GABLED USING __—] 103 202 40] (Bt ? 20! TERMINAL BOARD
TRANSFORMER LEADS Lot 201 TLIg A e
lTNz:J?N:;NBT%?LD Q99 INPUT CONTROL
LINE NO | @ i . J LINE NO 2
2 .—é | 11 - Y 329-2
9-1 @ ~ ©/ cabLE — =
VL ___—_—_;14—4@ © ® w wa
O-—m KEY J-44
GROUND™ STUD IN TRUCK Lok WHITE
CHASSIS AT REAR BLACK
z WHITE
P " MICROPHONE
METAL €DGING ON T-28-8
OPERATING TABLE SHIELD 201
WHITE
BLACK
i WHITE—e
IN HORIZUNTAL ) SHIELD 303 HAND SET
DUCT UNDER TABLE BLAGK 304 75-9-4
341
WHITE
(O CONTROL e
UNIT
o [ “-’;:[ Mo [P
444
—r— r~--RED T
LINE 1 ;-BROWN
302 GREEN
TnEz 1 O
END OF :?‘ BLACK
OPERATING TABLE -W____\wmm
®—4
wwart—CD ®— - 0] ~
N DUCT ON END SHIELD
OF TABLE AND =
ON FLOOR [-—'--‘ |7 BLAcK
NEATER 3428 343 L
WHITES . {VENTILATING [ IJ*FJ--— WHITE STRAP
T Py
P 306 5 -
L~ GROUND STUD IN TRUCK
STRAP  CHASSIS LEFT SIDE
BLACK N~
COMPARTMENT SIDE RADIO TRANSMITTER /7777 - TRUCK CHASSIS
CAB SIDE 5 -
8C- 325 (%)
N WALL AUXILLIARY G
BLACK | FREQUENCY
HO METER ANTENNA OUTPUT
0 3e BUSHING LEFT
TL-7455-A WHITE SIDE OF TRUCK
e
N WOODEN HOUSING
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RADIO SET SCR-210-(*)

SCR=210=(*) = SCR-210~-A, =B, -C, ~D, ~E, =F, =G, =-H, and -J
See also: BC-312-(*)

LENGTH CUT TO SUIT INSTALLATION
JUNCTION BOX

o o] Q

ADAPTER,
FT-177-A

WIRE W-128,

RADID RECEIVER BC-31248YZp - 114
MOUNTING FT- 162

o o}

TYPICAL CORDING DIAGRAM—SCR-210-A

1. Failure of the equipment to operate is usually
due to worn, broken, or disconnected cords,
plugs, or sockets, run-down storage battery,
worn dynamotor brushes or defective tubes.
Check these items first.

2. Examine all cords for open or short circuits
and make necessary repairs, These defects
most frequently occur at point of attachment
of a plug.

3. If the dynamotor becomes defective replace it
with one known to be in good condition.

See TM 11-272 and TM [1-850 for lubrication
instructions.

8!
O com(J’ f"q}zsz :;_.

TERMINAL BOX -
TO 12 VOLT BATTERY

Reference:
™ 11-272

MAST SECTION
M5-49 TO MS-53
INCLUSIWE

C———"3 MAST BASE

/ MP-37




T™ 11-310

—
RADIO SET SCR-245-(*) ;
SCR-245-(*)= SCR-245-A, =B, -C, D, -E, -F, -G, -H, =J, =K, =L, =M, -N, anh =P )
See also: BC-223-(%) Reference:
BC-312-(%) ™ 11-272
LOCATING TRQUBLE
|, Failure of the equipment to operate is usually supported by a series of spaced insulbatlng
due toworn, broken or disconnected cords, plugs beads. These cords may be damaged by crushing
or sockets, run-down storage battery, worn or bending sharply. If these cords have been
dynamotor brushes or defective tubes. Check badly damaged and the conductor cannot be
these items first. straightened out, replace them as soon as pos-
2. If failure of both transmitter and receiver sible.
occurs simultaneously, the trouble is usvally 4. 1f the dynamotor becomes defective,replace it
in the primary power source or connecting with one known to be in good condition. Check
leads. If only one component fails to operate, Dynamotor Unit PE-55 for loose or defective
first determine if it is receiving proper brushes, defective bearings, and open or short
supply voltages. Check fuses in the equipment clirculted windings. Replace broken brush
at an early stage in "trouble shooting.” springs, defective brushes, and clean commu-
3. Examine all cords for open or short circuits tator with-carbon tetrachloride, tLubricate
and make necessary repairs., These defects each bearing of Dynamotor OM 2i-(*)with one
most frequently occur at the point of attach- drop of SAE {0 mineral oil for each 500 hours
ment of the cord to its corresponding plug. of service. Lubricate each bearing of PE~55
Certain Cords CD-261, CD-262, and CD-263 are with two or three drops of SAE 10 mineral oil
shielded cables sach consisting of fiexible for each 300 hours of service. See TM 11-272
shielded conduit containing an inner conductor and TM | 1-850 for tubrication instructions.
\q O X R S X X O X X X R X O R KX LX) Q'Q.OZ").QZO').QZOZWZO.ﬁ:'lx0"'0‘\:. f—:—_—"
= ADAPTER FT-177-A SR T
(), RADIO RECEIVER BC-312-(%) \ o) u:(lj O TN NG RAL
SIG\. MOUNTING FT-182  Key @ T (| O g GREEN
ANT ADAPTER FT-177-A MC. S A A\ =33 5 R RANGE
12 ELLO
oA Eoras S grocussE oD 5 Gowr
PHONES 2ND AUD. B = o 24 BLACK-SHIELD
. PHONES o ) 34 BLUE
|| Qs o l‘!-lr 20 GREEN
OGND % MICROPHONE T-17 22 BLACK 3
T _ = =~
S —- L 24 ORANGE-SHIELD
WIRE W-128 CD-269 N <o 33 RED
= ] c N 34 YELL OW-NATURAL
JUNCTION BOX 8 2
CONNECTION NO.  COLOR é ¥
REEN 2
Z gtéugw = RADIO TRANSMITTER BC-223-(X) =
HEADSET P-19 Teed”
|90 ;Ebts_ow _ Teawna sox g MOUNTING FT-173
: |2 BROWN . 5 comtscTION NO. ggusm
Ul
13 BLACK 9 6 NATURAL.
L} CONNECT TOGETHER o ; EESEN
Q 9 ORANGE
2 WHITE v 10 BLACK-SHIELD
g 2‘;‘2%: i BROWN
: S 12 YELLOW
7 SHIELD 2 WHITE ~
8 RED 4 BLACK
9 BROWN 5 GREEN
o s
I YELLOW
8 RE| DYNAMOTOR UNIT
I 'z YELLOW ; BRcD)WN PE-55
2 :? sIEEELOW CO-165-A . MOUNTING FT-185
‘}’ 12 YELLOW 18"
2 .
8 3
i TO CAR STORAGE HEADSET
ﬁ;} BATTERY P-19
\ / CONTROL
4 Lol BOX
BC-32!
1" PIPE "
T R R R X IO o XA KXY Y \(yxxyxlxleYxxxxxlxXXXYX!XXIYXXXSIOY\(!]X;?XXX‘!Xll)\lxlxlxxxxyv MICROPHONE T-17
Fig. 1..—Cording diagram—SCR-245-A-B
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RADIO SET SCR-299-(*)

SCR-299-(*) = SCR-299-A, B, C, D,and F,

For additional data, see also Radio Transmitter
BC-610-(*), Speech Amplifier BC-614-(*), Radio
Receivers BC-312-(*) and 342-(*).

Reference: TM []-280.

PREVENTATIVE MAINTENANCE HINTS

BREAK-IN OPERATION OF RADIO SET SCR-299-A, B, C.
Circuit modifications to obtain this feature are
outlined below, and in figures 1, 2, and 3. A cer-
tain number of these sets have been modified in
accordance with this data, and this information
should assist shop personnel when servicing these
units. Future modifications will be made ONLY
when authorized by proper authority, and where
found to be ABSOLUTELY NECESSARY. in the event
that modified sets come into the shop for repairs,
they should not be changed back to original form.

Provision for tocal c-w break-in operation of
SCR-299-A, B, and C is accomplished as follows:

I. Obtain the following materials:

(a) One D.P.D.T. Switch SW-126, stock no.
328126.

(b) Four feet of stranded push-back Wire
W-140, stock no. IBiNO,

2. Remove Speech Amplifier BC-614-(*) from its
case and place upon bench with front panel
facing operator. )

3. Drill a 1/2" hole directly beneath switch
marked "BC-342", and centered to the right
of jack marked "CARBON MIC. ",

4. Turn chassis upside down with rear of chassis
facing operator, and locate relay RY-10l.
Remove orange jumper wire from #9 to: £7 on
RY-101, This will leave #7 open. Remove
white and orange wire from #4 of relay RY-10l
and connect it on #2. This will leave #4
open. Run a 2" length of wire from #7 of
relay RY-10l to #2 of S0-104.

5. On switch SW-104, locate a black wire that
runs from left side of this switch to chas-
sis. Remove this wire from switch lug and
tape up.

6. Remove the white and green wire from #4 prong
of §0-103, and tape it., '

7. The following lugs should now be blank:

(a) #4 on relay RY-{0I
(b} # on socket S0-103
(c) A lug on switch SW-104

8. Connect D.P.D.T. Switch SW-126 per figure 3
and mount it in the hole drilled in front of
panel with bottom wires facing chassis., Draw
wires through hole of relay RY-{0l.,

9. Install wires from switch, as follows:

(a) 12" length of wire on A of Switch SW-126
to the open lug on switch SW-104.

(b) 6" tength of wire on D of Switch SW-126
to lug #4 of RY-I0I.

(c) 18" length of wire on C of Switch SW-126
to lug #4 of S0-103.

(d) 6 /2" length of wire on B to ground on
resistor block.

When this is completed, turn chassis upright and

above Switch SW-126, mark the panel "NORMAL", and

below this switch mark the panel "REMOTE".

For ltocal break-in c-w or local phone opera-
‘tion, the new switch must be at NORMAL.

For remote c-w or remote phone operation,
the new switch must be at REMOTE. (Note:
During entire time remote line is being
keyed, the receivers will remain disabled if
the RECEIVER CONTROL switches are set to
AUTO position,)

To tune up the exciter, doubler and inter~
mediate amplifier stages set the C.W.-PHONE
switch of the transmitter to PHONE position,
and prior to tuning up the final stage and
antenna circuit - set the C.W,-PHONE switch
to C.W. position, Otherwise proceed in ac-
cordance with the operating instructions pro-
vided for Radio Set SCR-299-(*).

(Reference: Gen.Maintenance Letter No. I4,
0CSig0, 12 Feb 1943,)

CORDS FOR SCR-299-A, AND B. When replacement of
any of the cords for Radio Set SCR-299-A and B
becomes necessary, the following complete set of
cords should be requisitioned: Cord €C0-313, Cord
€0~-314%, Cord C0-315, Cord C0-3i6, Cord CD-652,
and Mounting Bracket for C0-315. (Reference:
Supply Letter No. 160, 0CSig0, 6 Feb I93.)

REDUCTION OF POWER OUTPUT. Instructions have been
issued to limit the maximum power oufput to be
employed for training purposes (100 watts), and
also to employ at all times the lowest power
practicable. Radio Transmitter BC-610-(*), part of
SCR-299-(*), may be reduced for both c-w or phone
operation by a 50% reduction of the voltage ap-
plied to the liigh voltage transformer primary
circuit. However, the regulation of the high
vol tage power supply is adversely affected and
may result in lowered frequency stability and
some reduction in the quality of modulation when
on phone operation,

10.
il

(1} Normal tune-up and operation of transmitter

BC-610-(*), with HIGH VOLTAGE PROTECT switch
seton NORMAL and C.W.-PHONE switchonC.W.will
provide a power output of 500 watts on c-w.
Resetting the HIGH VOLTAGE PROTECT switch to
ON and ad justing the COUPLING ocontrol of

-Antenna Tuning Unit BC-729-(*) until the plate

current in the final reaches a value of {25

milliamperes as indicated on P.A. PLATE me-

ter, will provide a power output of 200 watts

on C-w.

For reduced power operation, on phone, pro-

ceed as follows:

(a) Reset the HIGH VOLTAGE PROTECT switch to
NORMAL .

(b) Adjust COUPLING of Antenna Tuning Unit
BC-729-(*), until the final plate current
reads 125 milliamperes, as indicated on
the P.A. PLATE meter,

(2)

(3)

f
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RADIO SET SCR-299-(*) : ' B

PREVENTATIVE MAINTENANCE HINTS (cont.)

(c) Reset the MODULATOR BIAS control for a

reading of Y0 milliamperes, as indicated
on the MOD. PLATE meter.

(d) Reduce setting of the GAIN control of
Speech Amplifier BC-614=-(")}until normal
use of the microphone results in a maxi-
mum. modulation swing on voice peaks of
90 milliamperes, as indicated on the
MOD. PLATE meter. Resultant power out-
put will be |75 watts on phone.

(Reference: Supply Letter No. 140, 0CSig0, 17
July 1942.)

NODIFICATION IN WIRING OF TABLE KC-269 FOR
BC-312-(*) AND BC-342-(*) RADIO RECEIVERS. Radio
Receiver BC-3i2-N received on Order U61}i-PHILA=Y42
is unsatisfactory for use with Radio Set
SCR-299-(*). The headset jacks J-| and J-2 are
wired in parallel and are connected to the second
audio stage. Inasmuch as it is necessary to dis-
able the second audio stage while transmitting,
this arrangement leaves no provision for sidetone
to the headset.

Fig. 4 shows the changes necessary in the
wiring of Table MC-269 so that it will operate
with all types of Radio Receivers BC-312-(*) and
BC-3u2-(*).

This circuit change disables the second audio
stage when transmitting, but does not affect the
first audio stage. The receiving position is not
affected.

After the above changes are made, the set

shall be tested for overall performance. (Refer-
ence: Maintenance tetter No. i, 0CSig0, |5 Jan-
uary |9u3.)

NAST BASE CONVERSION OF NP-47, PART OF SCR-299-(%).
Reports from the field indicate that considerable
trouble is experienced with leaking roof instalia-
tions of Mast Base MP-U7 of Radio Sets SCR-299-A,
B, and early production of SCR-299-~C. To correct
this condition, it is recommended that the follow-
ing be employed:
(a) Apply rubber cement to the threads of the
plug used to terminate the antenna lead-in
wire.

(b) Reseat the insulating bowls and gaskets and
reassemble the mast base.

(c) Flex the mast base springs enough to insert
sufficient rubber cement to reach the base
of the spring.

All Radio Sets SCR-299-C under procurement, as

well as future procurements, employ a redesigned

Mast Base MP-47 which is sufficiently watertight.

(Reference: General Maintenance Letter No. 32,

0CSig0, 17 April 1943.)

VENTILATING FAN CIRCUIT MODIFICATION. To minimize
drain on the 6-~volt motor battery, a method for
changing the roof ventilating fan in Truck K-5I
from this battery to the I2.volt battery, which is
the radio set power supply, is described in Nain-
tenance Letter No. 55, OCSigO, 4 October 1943.

l. The fan is driven by a 6-volt motor, there-
fore, the following materials should be requi~-
sitioned, and the procedure given below followed
to accomplish this modification:

(a) Modification Kit, 2 S 299A/KI.

(b) Plate of #18 gauge sheet metal, cut and

drilled as indicated in figure 8.
Bakelite or other insulating board, | /4"
thick, may be substituted.

2. To rewire the fan circuit, refer to figures
5, 6, 7, and 9, and proceed as follows:

(a) Mount the 2~ohm resistor {part of modifica-

tion kit) on the plate, as indicated in
- figure 9. 3
(b) Remove the ventilating fan switch from its
present position, and mount it on the plate
: per figure 9.
. c; Mount pilot housing on plate, per figure 9.

d) Mount plate on left side stringer of truck,

and wire itas shown in figure 5. The No. I4
lead is brought from +)2 volts, in terminal
box at rear of truck, to the switch, which
is wired to the resistor and piliot lamp
socket. The wire is then put through the
grommet, through the hole in roof bracket,
and connected to the fan motor lead.

(e) Adjust the sliding contact on the resistor
sothat the fan motor draws approx. 4 amperes.
This setting will be approx. | |/2 ohms.
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MAINTENANCE HINTS (cont.) 3
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For additional information refer to pages
covering the BC-653-A and BC-652-A.

MAINTENANCE HINTS

REDUCTION OF POWER OUTPUT. Instructions previous-
ly issued limit the maximum power output to be em-
ployed on tactical radio sets for training pur-
poses to 100 watts, and further specify that the

all times,

The power output derived from Radio Trans-
mitter BC-653 is determined by the setting of the
"POWER AND EMISSION" switch. There are five
positions of this switch, marked from left to
right: "OFF", "CAL & NET", "C. W. ¢", "C. W,
FULL", and "PHONE".

(a) Setting the "POWER AND EMISSION" switch
to either "C. W. {" or "PHONE" positions results
in a reduction of voltages in the intermediate
power-amplifier plate, the final power amplifier
plate, and the final power amplifier screen grid
circuits. After normal tune-up procedure has
been performed, with switch set in this position,
a power output of from |2 to 22 watts (CW) will
be obtained,

(b) Setting the "PONER AND EMISSION" switch
to "CAL & NET" provides suitable means for the

sent channels.

(c) Setting the "POWER AND EMISSION" switch
to "C. W. FULL", after normal tune-up procedure,
will provide a power output of from 50 to 90 watts
in CW operation.

(d) Setting the "POWER AND EMISSION" switch

to "PHONE", after normal tune-up procedure, will

_provide a power output of from 12 to 22 watts in
phone operation.

Ref: Supply Letter No. |40, 0CSig0, 17 July [943.

lowest power practicabie should be employed at .

calibration of the master oscillator and the pre--

Reference: TM [ 1-630

583099 O - 44 -5
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See also:
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RADIO SET SCR-508-(*)

SCR-508-(*) = SCR-508-A, SCR-508-C, H
$CR-508-D .

ertoa-11)

In Installations where the distance between
antenna and transmitter is less than 40 inches,
connect an antenna lead of Wire W-i28 from the
TR post on the mounting to the mast base.

Reference:
™ 11-600

ANTENNA INSTALLATION HINTS

respectively, Mast Base MP-37 is not recom-
mended for use with coaxial cable. The method
of finishing and connecting coaxial cable is
shown below.

When the top binding post on Mast Base MP-48 3. When Mast Base Bracket MP-52 is used to sup-
ls used with Wire W-128 the internal lead in port the mast base only two mast sections will
the mast base must be removed. Mast Base MP-37 be used. Thres mast sections will be used in
may be used with wire w-128. all other installations.

2. Use Coaxial Cable C0-282 with Mast Base MP-48 4. ODlsconnect regular antenna and use a phantom
when the antenna lead must be longer than 40 antenna for test and ad Justments when radiation
Inches. The minimum and maximum permissible must be kept to a minimum,
lengths of coaxial cable are 8 and 10 feet
METHOD OF FINISHING ENDS OF CORDAGE C0-282 PREASSEMBLY Tinned conductor FIG 2
AND ASSEMBLING COAXIAL CONNECTOR FOR MAST T~ - D
BASE MP-48.  FIG | Quter insulation 2

Tin conductor 7 £~ 3 z° [:]

tamer N Lo [£% coro coze 4 2
X . ez . Soldering lug Y
insulation Braid should be folded ¢ CORD C0-282

over outer fnsulation Prepare cordage as shown in figure |.

Wrap 5 turns of No. 18 or No., 20 solid 2. Slide D, C, & B over cordage E, then
copper wire over braid. Fold braid back solder conductor to lug on A,
and securely solder wire to shield without 3. Hold A firmly. Screw C to A, then D
to C. Finally fasten clamp D over
prepared braid, Do not crush braid
when fastening clamp D.
4. Finish transmitter end as in figure |

=

Connect to adapter on MP-48, internal con-

. ductor in place.

CORD C0-282

but leave free end of No. 18 or No. 20
wire long enough for connection to
ground wire.

The ground connection for the set is normally
through the contact between the mounting and
the frame of the vehicle in which the set is
used. Check that the contact is firm and se-
cure.

¥here there is no direct contact between the
mounting and the vehicle frame, complete the

7.

connection with grounding straps, leaving suf-
ficlent slack to permit free movement of the
unit in the shock mounting.

When coaxfal cable Is used for the antenna
lead, ground the cable sheath securely at each
end. Mast Base MP-4B8 provides effective
grounding of cable sheath at outer end.

FINAL CHECK

Check that dynamotors of correct voltage
rating are installed in receiver and trans-
mitter and that name plate on front of mounting
shows correct operating voltage.

inspect all ground straps, if used, and all
bolted connections in ground circuit. Tighten
or resolder any doubtful connections.

- Plug a microphone and a headset into their

respective jacks on the front pansl of receiver
and transmitter.

Throw the TUNE-OPERATE switches to OPERATE,
the ON-OFF switches to ON. RADIO~INT swto INT,

SPECIAL NOTE

Modification of interphone wiringas shown will
be made to permit radio reception in addition
to interphons communication at all remote
stations. This modification will, in general,
be made by third echelon units. Equipment

reaching repair shop with this modification.

installed shall not be changed to former stand-

. ards.

See General Maintenance Letter No. 29, 0CSiq0.

5.

6.

7.
8.

and RADIO & INT-INT ONLY sw to RADIO & INT.
Press the-microphone sw and speak into the
microphone. The speech should be heard In
either recéiver headset.

Plug a microphone Into jJack J-302 and a head-
sot Into jack J-301 ona Control Box BC-606-(*).
Throw control box RADIO-INT sw. to INT.

Start the transmitter and establish two-way
communication over the interphone system. )
Throw RAD10=INT sw to RADIO and RADIO and
INT-INT ONLY sw to RADIO and INT and  estab)ish
communication with another vehicle,

UNSOLDER WHITE WIRE FROM TERMINAL 7,

—ATTACH TO TERMINAL, | AND RESOLDER
CO-2134%) Ts 401
12, 3, 4_.5 6. 77 8 _9_ 10
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RADIO SET SCR-509-510-(*)

-t

SCR-509-510-(*) = SCR-509-A, 510-A and 5[0-8.

For additional data on SCR-509-(*) and
SCR-510-(*), refer to pages covering the
BC-620-(*) and PE-97-(*).

Reference: TM 1(-606

ANTENNA INSTALLATION HINTS

For installation and service notes on SCR-509~
and SCR-510-(*)see pages covering the SCR-609-(*)
and 610-(*). The procedure and problams in-
volved for both equipment are Identical, (for
electrical design differences, see data sheets
cover ing the BC-620-A and BC-659-A) with the
following exceptions:

A 2 £t length of W-126 wire Is employed for
connecting the antenna mast to the antenna
terminal of the receiver-transmitter.

Collapsible Antenna AN-45-A is provided for
use with the radio receiver and transmitter
when it Is being operated as a portable unit.
1t may be quickly screwed to the antenna ter-
minal located on the rear of the receiver
transmitter case, and is stored in Battery
Case C3-79-(*) when not in use.

The cording diagram I1lustrated page 2 should
be followed, when necessary, in prefarence to

4,

5,

that shown in pages for SCR-609-(*)and 610-(*).
The diagram below has the proper labelling and
text for the SCR-509-(") and 510-(*).

Only two mast sections are required for
S8CR-510-(*) (MS-52, MS-53, and Mast Base
MP-48) instead of three as employed in the
SCR-610-("). A 24-inch (plus or minus one
inch) Wire W-126 is used as the lead-in with
this antenna. In Installations where the lead-
in requirements exceeds 24 inches (plus one
Inch tolerance) Coaxial Cable CD-626, Terminal
Box TM-206 and Mast Base MP-48 are used with
three mast sections.

In every case where Nast Base NP-48 is used,
the Inner conductor must be removed when the
antenna lead-in Wire W-26 is connected to the
top binding post of Mast Base MP-48. This is
absolutely essential, otherwise the range of
the sets will be reduced to about 50 percent
of the normal working rangs.

-y

’l
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10 SET SCR-509-510~{*)
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See also:

Tin conductor
Inner insulation

ASSEMBLY “"'i

RADIO SET SCR-528-(*)

SCR-528-(*). = SCR-528-A, SCR-528~C,

BC-603-(*)
BC-604-(*)

.

In installations where the distance between
antenna and transmitter is less than 40 inches,
connect an antenna lead of Wire W=|28 from the
TR post on the mounting to the mast base, When
the top binding post on Mast Base MP-48 is used
with Wire w-128 the internal lead in the mast
base must be removed, Mast Base MP-37 may be
used with Wire W-128.

Use Coaxial Cable C0-282 with Mast Base MP-48
when the antenna léad must be longer than 40
.inches, The minimum and maximum permissible

ANTENNA INSTALLATION HINTS

«w

-+

$CR-528-D y

Reference:
™ 11-600

lengths of coaxial cable are 8 and |0 feet
respectively. Mast Base MP-37 is not recommend-
ed for use with coaxial cable, The method of
finishing and connecting coaxial cable is shown
below,

When Mast Base Bracket MP-52 is used to support
the mast base only two mast sections, will be
used. Three mast sections will be used in atl
other installations.

Disconnect regular antenna and use a phanton
antenna -for test and adjustments when radiation

Fla | é' Outer insylation

CORD C0-282

.‘15115}f_['

z
‘14
ezl

cut as shown

WETAOD OF TINISHING ENDS OF CORDAGE C0-282 PREASSEMBLY  Tinned
AND ASSEMBLING COAXIAL CONNECTOR FOR MAST conductor  WEE
BASE MP-48. F16 2

must be kept to a minimum.
E®]
(77}

Braid should be folded A
over outer insulation

Wrap 5 turns of No. 18 or No. 20 solid

copper wire over braid.

Fold braid back

and securely solder wire to shield without

damaging conductor insulation.

Fi6 3

Connect to adapter on MP-48, internal con-
ductor in place.

8 ¢ D" CORD C0-282

Prepare cordage as shown in figure I.

Siide D, C, & B over cordage E, then
solder conductor to lug on A,

{ Soldering lug E

I,
2.

3. Hold A firmly, Screw C to A, then D
to C. Finally fasten clamp D over |
prepared braid. Do not crush braid
when fastening clamp D.

4, Finish transmitter end as in figure |

but leave free end of No. I8 or No. 20
wire long enough for connection to
ground wire.

5.

The ground connection for the set is normally
through the contact between the mounting and
the frame of the vehicle in which the set is
used. Check tnat the contact is firm and secure.
Where there is no direct contact between the
mounting and the vehicle frame, complete the

FINAL
Check that dynamotors of correct voitage rating
are installed in receiver and transmitter and
that name plate on front of mounting shows
correct operating voltage.
Inspect all ground straps, if used, and all
bolted connections in ground circuit. Tightep
or resolder any doubtful connections.
Plug a microphone and a headset into their re-
spective jacks on the front panel of receiver
and transmitter. '
Throw the TUNE-OPERATE switches to OPERATE, the
ON-OFF switches to ON, RADIO-INT sw to INT, and

connection with grounding straps, leaving suf-
ficient sltack to permit free movement of the
unit in the shock mounting.

7. When coaxial cable is used for the antenna lead,
ground the cable sheath securely at each end.
Mast Base MP-48 provides effective grounding of
cable sheath at outer end.

CHECK
RADIO & INT-INT ONLY sw to RADIO & INT.

5, Press the microphone sw and speak into the
microphone. The speech should be heard in either
receiver headset.

. 6. Plug a microphone into jack J-302 and a headset
into Jack J-301 on a Control Box BC-606-(*).
Throw control box RADIO-INT sw to IRT.

7. Start the transmitter and establish two-way
communication over the interphone system.

8. Throw RAD10-INT sw to RADIO and RADJO and INT-

INT ONLY sw to RADIO and INT and establish com-
munication with another vehicle.

SPECIAL NOTE

Medification of interphone wiring as shown will
be made to permit radio reception in addition
to interphone communication at all remote sta=-
tions. This modification will, in general, be
made by third echelon units. Equipment reaching
repair shop with this modification installed
shall not be changed to former standards.

See General Maintenance Letter No. 29, 0CSig0.

UNSOLDER WHITE WIRE FROM TERMINAL 7,

ATTACH TO TERMINAL | AND RESOLDER
V CO-2134x) TS 401
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RADIO SET SCR--528-(*)
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TM 11310

See also:

RADIO SET SCR-538-(*)

SCR-538-(*) = SCR-538-A, SCR-538-C,
SCR-538-D

BC-603-(* ;
BC-605-(*

ANTENNA INSTALLATION HINTS

An antenna lead of Wire W-128 is connected be-
tween the REC binding post on the mounting and
the mast base inall installations. If the top
binding post on Mast Base MP-48 is used, re-
move the internal lead which If left in place
might affect the operation of the squelch and
the call signal lamp.

FINAL CHECK

Check that dynamotors of correct voltage rating
are installed in receiver and amplifier and
that name plate on front of mounting shows cor-
rect operating voltage.

inspect all ground straps, if used, and all
bolted connections in ground circuit. Tighten
or resolder any doubtful connections.

Plug a microphone and a headset into their
respective jacks on the front panel of the am-

SPECIAL NOTES

3

Modification of interphone wiring as shown will
be made to permit radio reception In addition
to interphone communication at all remote sta-
tions.  This modification will, in general, be
made by third echelon units. Equipment reach-
ing repair shops with this modification in-
stalled shall not be changed to former stand-
ards.

See General Maintenance Letter No. 29, 0CSigO.

B

Reference:
™ 11-600

2. The ground connection for the set is normally
through the contact between the mounting and
the frame of the vehicle in which it is mounted.
Check that the contact is firm and secure.

3. Where there is no direct contact between the
mounting and the vehicle frame, use grounding
straps, leaving sufficient stack to permit
free movement of the unit in the shock mounting.

L )
plifier and receiver.

b, Throw the amplifier and receiver ON-OFF switch
to ON and receiver RADI0 and INT~-INT ONLY sw
to RADIO and INT.

5. Plug a microphone into jack J~302 and a head-
set into jack J=30l ona Control Box BC-606-(*)
and throw RADI0-INT sw to INT.

6. Establish two-way communication over the inter-
phone system.

-

UNSOLDER WHITE WIRE FROM TERMINAL 7,

. (—ATTACH TO TERMINAL | AND RESOLDER
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R ™ 11310
ﬂi RADIO SET SCR-543-(*)
SCR-543-(*) = SCR-5u3-A 3
SCR-543-B
See also: BC-669-(") Reference:
ANTENNA INSTALLATION HINTS T™ | 1-625
I. The antenna normally consists of five mast fastened to the side of Chest CH-33-(*J. Coun-
sections mounted on Mast Base MP-37. An ad- terpoise CP-15-{*) connected to the ground
ditional mast section may be used to increase post of the set isused to complete the antenna
the range of the set., OGuys GY-1| and €Y-I2 system,
W s
:::: :ic:?sﬁst;:"ﬂzgz ta?,:":,f?gg i:e:se:’x 3. In vehicular installations the mast base brack-
between the mast base and antenna post of the et is fastened on the side of the vehicle
set. . body. The antenna lead of Wire W-128 must not
: rest on metal parts of the vehicle. Make the
2. In field installations Mast Base MP-37 is sup- ground connection directly to the vehicle
ported on Mast Base Bracket MP-50 which is frame with Wire W-128.
CORDING
1. In field installations where it is essential 2. Additional distance between operating posi-
that noise be kept to a minimum, Power Unit tion and power unit may be secured by insert-
PE-108-(*) may be installed at a greater dis- ing Cord CD-513-(*) between the cord attach-
tance fromthe operating position by inserting ed to Remote Control Unit RM=21-(*) and Recep-
Cord CD-514=(*) inseries withCord CD-512-(")} tacle PL, on the receiver and transmitter.
and the power unit. See cording diagram.
. .OPERATING PRECAUTIONS
1. Change oil in Power Unit PE-108-(*) after 3. In case of exposure to rain, replace and
every 48 hours of operation. Approximately latch the covers on Chest CH-132~(*) and
1-3/4 pints are required. To change oil, CH-133-(*) and bring out the cords through
stop the power unit and proceed as follows: the openings nrovided.
a. Place a tray under oil drain located be- 4. In event that radio-frequency potentials
neath gasoline storage tank. should appear on Remote Control Unit RM-2I-
b. Remove oil filler and drain plugs, allow (*) when Cord €D-513-(*) is used, connect
oil to drain out completely and replace the unit to ground with shortest wire possible.
drain plug. .
c. Using a funnel, pour in oil through fil- ¥
ler hole until it overflows, using the e
proper grade of OE (engine oil) as indic~ . 1 -
. ated. ‘ e omm
(1) S.A.E. No. 30 for warm weather, 32° F up sy !
(2} S.A.E. No. 10 for cold weather, below 1 ForT |
320 F. >—5-l-o/'c* 3 S0z
d. -Replace filler plug and check that drain so; CHoKE >——{' '
2. ‘plug.is tightly screwed in place. =%
Keep power unit clean by wining accumulated 14 O Ry S gt
oil.and foreign matter off the surface of the "m ° ¢ +
engine and base. : ' *
o j T SHELD
FINAL CHECK | PNVIEW .
[ [ G
I. Unlatch and 1ift top covers of transmitter i
and receiver chest and cabinet.
2. Check that all tubes, and crystal holders are
firmly seated intheir sockets and that plate
leads to Tubes VT1-100 are in place. ~  Po& o ———— ——m———— " -
3. Close top covers and see that all cord con- }
nections are tight. e |
4, |f mounted in a vehicle, make sure that all ‘
components are sufficiently well fastened so i
.that they will not jar out of-place or be = |Jte—d e o
densged. sack viEw TG, SRt
REMOTE CONTROL UNIT RM-2i-(*)
SCHEMATIC DIAGRAM '
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See also!

RADIO SET SCR-608-(*)

SCR-608-(*) = SCR-808-A 3

BC-683-(*)
BC-684-(*)

An antenna lead of Wire W-128 is connected
between the TR post on the mounting and the
mast base Ininstallations in which the dis-
tance betwean the antenna and transmitter Is
less than 40 inches. The internal lead must
be removed from Mast Base MP-48 when Wire
W-128 Is connected to the top binding post of
the mast base. Mast Base MP-37 may be used
with an antenna lead of Wire W-i28.

Ininstallations where the antenna lead is more
than 40 inches long, use Coaxial Cable C0-282
connected to Mast Base MP-48 with a coaxial
cable fitting. The minimum and maximum per-
mlssible lengths of coaxial cable are 6 and 8

ANTENNA INSTALLATION HINTS

Reference:
™ 11-620

feet rospectively. Mast Base MP-37 is not
recommended for use with coaxial cable. The
method of finishing and connecting coaxial
cable s shown below,

Three mast sections are to be usad in all
installations, except those using Mast Base
Bracket MP-52. Only two mast sections are to
be used with Mast Base Bracket MP-52.
Disconnect the normal antenna lead from the
set and connect Phantom Antenna A-83-(*) be-
tween the TR post and frame of set for tests
and ad justments when radiation must be keot to
a minimum. Connect an antenna before operating.
See General Maintenance Letter No. 37

METHOD OF FINISHING ENDS OF CORDAGE C0-282

Fle 2

PREASSEMBLY Tinned conductor BASE MP-48.
E%j
{ Soldering = e
A lug E c D _
CORD CO0-2

|. Prepare cordage as shown in figure i.

2. Slide D, C, & B over cordage E, then
solder conductor to lug on A,

3. Hold A firmly. Screw C to A, then D
to C. Finally fasten clamp D over
prepared braid. Do not crush braid
when fastening clamp D.

Y, Finish transmitter end as in figure |
but leave free end of No. 18 or No. 20
wire long enough for connection to
ground wire.

AND ASSEMBLING COAXIAL CONNECTOR FOR MAST

Inner insulation
cut as shown
82

Fi6. t

VASEE S - Outer insulation
Tin ‘13 sl# 2
conductor ||

~ CORD C0-282

p—
Braid should be folded
over outer insulation.

Wrap 5 turns of No. |8 or Mo. 20 solid

copper wire over braid.

and securely solder wire to shield without
damaging conductor insulation.

CORD C0-282
Connect to adapter on MP-48, internal com-
ductor in place. N ;

6.

3.

Normally, the ground connection for the set Is
through the contact between the mounting and
the frame of the vehicle in which the set is
used. Make sure that this connection Is firm
and secure. . :

Where thers Is no direct contact between the
mounting and the vehicle frame, connect them

together with grounding straps, leaving suf-
ficlent slack to permit fres movement of the
unit in the shock mounting.

When coaxlal cable is used for antenna Jead,
ground the cable sheath securely at each end.
Mast Base MP-48 provides effective grounding
of cable sheath at outer end.

FINAL CHECK ' .

Before applying power to the set, check that
dynamotors of correct voltage rating are in-
stalled in the receiver and transmitter, and
that name plate on front of the mounting shows
correct operating voltage. Reverse the plate
If necessary.

Inspect all ground straps and bolted connec-
tions in the ground circult and tighten or re-
solder any doubtful connection.

Plug a microphone into the jack on transmitter
panel and a headset into the jack on the re-
celver panel.

4.

5.

6.

Throw the OPERATE-TUNE switches to OPERATE,
the ON-OFF switches to ON, and OUTPUT TO
PHONES sw ON.

Depress microphone switch and establish two-
way communication with another vehicle if
practical.

If remote control unit is to be used, plug its
cords into their respective jacks on trans-
mitter and receiver. Establish two-way com-
munication with another vehicle from a remote
station.

Fold braid back |

4‘ .
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1.

RADIO SET SCR-609-610-A

For additional data on SCR-609-{(*} and
SCR-610-(*), refer to pages covering the
BC-659-(*) and PE-117-(").

§

Reference: TM 11-615

ANTENNA INSTALLATION HINTS

When operating the radio receiver and trans-
mitter-as a portable unit, collapsible Antenna
AN-29-C may be quickly screwed to the antenna

end of the wire around the antenna terminal
between the knurled nut and the square portion
of the terminal (see fig. 2). A4 27 foot

»

terminal located on the rear of receiver
transmitter case. See fig. |.

length of insulated wire should be used for

this. purpose (making a full-wave antenna,

which also matches the antenna network).

2. For vehicular service, use mast type antenna
consisting of Mast Section MS-53 screwed into 5.
Mast Base MP-48, and Mast Section MS-52 into
the top of MS-53, followed by M$-51. The
connecting wire, W-126, from the antenna mast
to the antenna terminal of the radio set,
should be three feet, + one inch. SEE FIG. 4

When the lead-in requirements from the three
mast sections, employed with SCR-810:(*), is
greater than 36 Inches (plus the one inch
tolerance), Mast Base MP-48, Coaxial Cable
€0-282, and Terminal Box TM-210 are used. |[n
this case, the minimum and maximum lenaths
permissable of Cable C0-282 are % and 9 feet
3. Do not tie down antenna - keep it vertical. respectively.
Signa! strength will be reduced if antenna is

tied down ina horizontal or inclined position. 6. When installation is made in the vehicle, use

Connector and Bondnut, as shown in figure 3,
to bring battery lead from Plate Supply Unit
PE-i17-C through metal wall,

w LEAD\

Sz

<

4. In emergencies, it may be necessary to sub-
stitute a_wire antenna for the mast. This
is accomplished by looping the uninsulated

COLLAR NIPPLE, SEALING CONNEGTOR,
(FEMALE) (RUBBER) DOUBLE MALE
Fig. 3.—Connector and bond nut, installation detail.

CAP_SCREW-FOR PROTECTING THREADED ~&RCoIONS "ASSEM.

RECEPTACLE WHEN ANTENNA MAST
RODS ARE REMOVED. /

SET
SCREWS

Fig. 1.—Rear view, showing
Antenna AN-29-C in position.

TOP ANTENNA TERMINAL

w-i28
WIRE CLAMP

4
P ¥

MAST BASE J SLACK MUST BE LEFT HERE
MP-48

LEAD-IN WIRE
CLAMPING SCREWS

seoke SIDE OF VEHICLE
MAST BASE TO RECEIVER-TRANSMITTER
MOUNTING WASHER 2 ANTENNA TERMINAL
LOCKWASHER

HEX. MOUNTING NUTS- L f | ge—MT'G. BOLTS,

BOTTOM _ANTENNA CONNECTOR- WASHER
THIS CONNECTOR MUST BE N 1B AND_NUTS
REMOVED WHEN THE MAST BASE \ j WAST BRACKET
IS USED WITHA WIRE LEAD-IN. MOUNTING HOLES ¢4)

CONNECTOR IS USED ONLY WITH

SPECIAL INSTALLATIONS USING

A CO-AXIAL CABLE FEED.

. ) . . CAP B

Fig. 2—Radio Receiver and Transmitter ysep To PROTECT BOTTOM
TTOM

_ : ions, CONNECTION WHEN TERMINAL 8 ——_BOTTO
BC-659-A, antenna terminal connections. yuncoUNFCTOR IS REMOVED. ANTENNA TERMINAL

Fig. 4.—Vehicular antenna assembly.

MAST BRACKET
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¥ RADIO SET SCR-609-610- A : -

COMMON FAULTS AND CORRECTIVE MEASURES

1. The plug connectors on Cord CD-509 (used to 2. Waterproof covers which encase Radio Receiver
connect transmitter-receiver and Plate Supply and Transmitter BC-659 of SCR-609-(*) and
PE-117C when mounted apart, Issued with SCR-610-(*), and which are not removed when
SCR-610-A only) sometimes develop ashort at equipment is in operation, are available on
the inside terminals when exposed tomoisture requisition. Specify, "Cover BG-153, Stock
or excessive humidity., |t is advisable to No. 2Z3400-153", (Ref: Supply Letter No. i79,
wrap rubber tape over each complete connect- June 1, 1943),

tor, to prevent this possibility,

MAINTENANCE HINTS

Figure 5 ilTustrates how Batteries BA-39 and Genera! Maintenance Letter No.48. issued by
BA-40, contained in Case CS-79-(*), are held 0CSig0, 7 August T943.

securely in place with straps, In addition,
space is provided for carrying the handset,
alignment tool, antenna, andcoil of insulated
wire for use as antenna.

3. When reinstalling equipment, after repairs
have been performed, make sure that the vol-
tage change-over links are set for the voltage
of the vehicular battery. |If a |12-volt bat-

tery is used with a power unit with the links
2. Mounting FT-250-A (Part of SCR-510-(*) and set for 6-volts, damage is sure to resuylt.

SCR-610-(*)) has two weak points at which Refer to pages cover ing the PE-147- C , for

fractures may occur and thersfore require . : ]
welding. For detailed Instructions, refer to link connectlons for §-or I2-veit °"'°“°“‘

UNIT CATCH CLIPS.

CARRYING STRAP
LOoP

TRANSMITTER
A 8 BBATTERY
Ba-2¢9

COVER CATCH
cLIPS

BATYERY RETAINER Y ! . .

RECEIVER
A B8 BATTERY
BA-40

COvER

B

ATEwn
CARtD

b feat Foutoow w

SCR-202-810~ (%))

\ _
A} N
ALIGNMENT  TOOL
TLos0
UNIT CATCH CLIPS

Figure 5,—Case CS~79-(*), layout.

2
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See 2also:
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RADIO SET SCR-628-(*) ' /

SCR-628-(") =

BC-683-(*)
BC-684-(*)

An antenna lead of Wire W-128 is connected be-
tween the TR post on the mounting and the mast
base in installatlons in which the distance be-
tween the antenna and transmitter is less then
40 inches. The internal lead must be removed
from Mast Base MP-48 when Wire W-i128 Is con-
nected to the top binding post of the mast
base. Mast Base MP-37 may be used with an
antenna lead of Wire w-128.

In installations where the antenna lead is more
than 40 inches long, use Coaxjal Cable C0-282
connected to Mast Base MP-U8 with a coaxial
cable fltting. The minimum and maximum per-
missible lengths of coaxial cable are 6 and 8

ANTENNA INSTALLATION HINTS

SCR-628-A .

Reference:
™ |1-620

feet respectively, Mast Base MP-37 Is not
recommended for use with coaxial cable. The
method of finishing and connecting coaxial
cable is shown below.

Three mast sections are to be used in all
installations, except those using Mast Base
Bracket MP-52. Only two mast sesctions are to
be used with Mast Base Bracket MP-52.
Disconnect the normal antenna lead from the
set and connect Phantom Antenna A-83-(*) be-
tween the TR post and frame of set for tests
and ad justments when radiation must be kept to
a minimum. Connect anantenna before operating.
See General Maintenance Letter No., 37

FIG A S

| ' ‘}4 a8 [__E/
Tin conductor
By

Inner insulation
cut as shown over outer
wrap 5 turns of No. I8 or No. 20 solid
copper wire over braid. Fold braid back

_CORD C0-282

and securely solder wire to shield without
damaging conductor tnsulatlon.

Outer insulation

_TBrald should be folded
insyla tion

Connect to adapter
ductor in place.

PREASSEMBLY
~~

ug B8 ¢ ]

METHOD OF FINISHING ENDS OF CORDAGE C0-282
AND ASSEMBLING COAX!AL CONNECTOR FOR MAST
BASE MP-48.

|. Prepare cordage as shown in figure 1.

2. Slide D, C, & B over cordage E, then
solder conductor to lug on A.

3. Hold A firmly. Screw C to A, then D
to €. Finally fasten clamp D over
prepared braid. Do -.not crush braid
when fastening clamp D.

4. Finish transmitter end as in figure |

but leave free end of No. I8 or No. 20
wire long enough for connection to
ground wire.

CORD C0-282

5.

Normally, the ground connection for the set is
through the contact between the mounting and
the frame of the vehicle In which the set Is
used. Make sure that this connection is firm
and secure.

Where there is no direct contadt between the
mounting and the vehicle frame, connect them

FINAL

Before applying power to the set, check that
dynamotors of correct voitage rating are In-
stalled in the receiver and transmitter, and
that name plate on front of the mounting shows
correct operating voltage. Reverse the plate
if necessary.

Inspect all ground atrapu and bolted connsc-
tions in the ground clrcuit and tighten or re-
solder any doubtful connection.

Plug a microphone Into the jack on transmitter
panel and a headset Into the Jack on the re-
ceiver panel.

together with grounding straps, leaving suf-
ficient slack to permit free movement of the
unit in the shock mounting.

7. When coaxial cable is used for antenna lead,
ground the cable sheath securely at each end.
Mast Base MP-48 provides effective grounding
of cable sheath at outer end.

CHECK 4

4, Throw the OPERATE-TUNE switches to OPERATE,
the ON-OFF switches to ON, and OUTPUT TO PHONES
sw ON.

5. Depress microphons switch and establish two-
way communication with another vehicle If
practical.

6., |f remote control unit Is to be used plug Its

cords into their respective jacks on trans-
mitter and recelver. Establish two-way com-
munication with another vehicle from a remote

statlon.
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™ 11-310

»

RADIO SET SCR-808-(*)
SCR~808-(*) = SCR-808-A i

See also: Bc-923-(‘;

BC-924-(*

ANTENNA INSTALLATION HINTS

In installations in which the distance between
the transmitter and antenna is less than 40
inches, use an antenna lead of Wire W~128 con-
nected to the top binding post on Mast Base
MP-48. The internal lead to Mast Base MP-U8
must be removed whenever top binding post is
used. Mast Base MP-37 may also be used with
Wire w-128.

Use Coaxial Cable C0-282 with Mast Base MP-uU8
when the antenna lead must be longer than 140
inches. The minimum and maximum permissible
lengths of coaxial cable are 6 and 8 feet re-
spectively. Mast Base MP-37 is not recommended

3.

Reference:
™ 11-60l

for use with coaxial cable. The method of
finishing and connecting coaxial cable is shown
below.

When Mast Base Bracket MP-52 is used to support
the mast base only two mast sections will be
used. Three mast sections will be used in othe
er installations.

Disconnect the normal antenna lead from the
set and connect Phantom Antenna A-83-() be-
tween the TR post and ground for tests and ad-
justments when radiation must be kept to a
minimum.

LA A -
FI6 | ‘r’g " % 0uter insulation

Tin conductor ___|

~_ CORD C0-282

Inner insulation

cut as shown

Wrap 5 turns of No. {8 or No. 20 solid

copper wire over braid. Fold braid back

and securely solder wire to shield without
damaging conductor |nsulat|on.

ASSEMBLY — II

Connect to adapter on MP-48, internal con-
ductor in place.

PRE‘SSEEEEY Tinned conductor FIG 2

i

.

{ Soldering lug | {
A E B ¢ D

—jBraid should be folded
over outer insulation.

FIG 3

CORD €0-282

METHOD OF FINISHING ENDS OF.CORDAGE €0-282
AND ASSEMBLING COAX{AL ‘CONNECTOR FOR MAST
BASE MP-48. .

|. Prepare cordage as shown in figure |.

2. Slide D, C, & B over cordage E, then
solder conductor to lug on A.

3. Hold A firmly., Screw C to A, then D
to C. Finally fasten clamp D over
prepared braid. Do not crush braid
when fastening clamp D.

-

4. Finish transmitter end as in figure |
but leave free end of No. I8 or No. 20
wire long enough for connection to
ground wire.

CORD C0-282

The ground connection for the set is normally
through the contact between the mounting and
the frame of the vehicle In which it is used.

check that the contact is firm and secure. 7. When coaxial cable is used for antenna lead,
Where there is no direct contact between the ground the cable sheath securely at each end.
mounting and the vehicle frame, complete the Mast Base MP-U8 provides effective grounding of

: cable sheath at outer end.

FINAL CHECK

Check that dynamotors of correct voltage rating receiver headset with the PHONE-SPEAKER sw at
are installed and that name plate on mounting PHONES .
shows correct operating voltage. 6. Plugamicrophone into jack J-302 and a headset
Inspect all ground straps, if used, and all into jack J-30i on a control box. Throw con-
bolted connections in ground circuit. Tighten trol box RAD10-INTER sw to INTER.
or resolQer any doubtful connections. 7. Start the transmitter and establish two-way
Plug a microphone and a headset into their re- communlcation over the interphone system. Re-
spective jacks on the front panel of receiver turn control box RADIO-INTER $w to RAD10.
and transmitter, 8. Throw RADIO-INTER sw to RADIO and establish
Throw the OPERATE-TUNE switches to OPERATE, the communication with another vehicle.
ON-OFF switches to ON, and RADIO-INTER sw to 9. Insert the plugs of Remote Control Unit RM-29-(*)

INTER.
Press the microphone sw and speak into the mi~
crophone. The speech should be heard in either

connection with grounding straps, leaving suf-
ficient slack to permit free movement of the
unit in the shock mounting.

into their respective jacks on the receiver and
transmitter panels and establish communication
with another set from the remote station if re-
mote control is to be used. '
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RADIO SET SCR-828- (*)
$CR-828-(*) = SCR-828-A ;

Reference:

See also:
™ 11-601

ec-sza-é';
BC-924-(*

ANTENNA INSTALLATION HINTS

pectively. Mast Base MP-37 is not recommended
for use with coaxial cable. The method of
finishing and connecting coaxial cable isshown
below. i
When Mast Base Bracket MP-52 is used tosupport
the mast base only two mast sections will be
used. Three mast sections will be used in
other installations.
Disconnect the normal antenna lead from the
set and connect Phantom Antenna A-83-(*) be-
tween the TR post and ground for tests and ad-
justments when radiation must be kept to a
minimum,

In installations in which the distance between

the transmitter and antenna is less than 40

inches, use an antenna lead of Wire W-i28 con-

nected to the top binding post on Mast Base

MP-48. The internal lead to Mast Base MP-48 3
must be removed whenever top binding post is

used. Mast Base MP-37 may also be used with

Wire W-[28.

Use Coaxial Cable Co-282 with Mast Base MP-48 * 4
when the antenna lead must be longer than 490

inches. The minimum and maximum permissible

lengths of coaxial cable are 6 and 8 feet res-

S5 ;4 Outer insulation  METHOD ‘OF FINISHING ENDS OF CORDAGE CO-282
Tin conductor CORD CO0-282 AND ASSEMBLING COAXIAL CONNECTOR FOR MAST
—-az] B,
Inner insulation Braid should be folded ASE uP-48
cut as shown over outer insulation
Wrap 5 turns of No. |8 or No. 20 solid
Fl6 1. copper wire over braid. Fold braid back
:::a;?ﬁgrzlidz:lz:ri:;L?a:?o:?Ie]d without !, Prepare cordage as shown in figure I.
HE ' 2. Slide D, C, & B over cordage E, then
solder conductor to lug on A.
ASSEMBLY 3. Hold A firmly. Screw C to A, then D
X CORD C0-282 to C. Finally fasten clamp D over
Connect to adapter on MP-48, internal con- prepared braid. Do not crush braid
ductor in place. Fi6 3. . when fastening clamp D.
PREASSE!EEZ Tinned conductor 4. Finish transmitter end as in figure |
W= B 7) but leave free end of No. I8 or No. 20
wire long enough for connection to
groond wire., .
1 Soldering lug 2 :
ering lu CORD C0-282
E c
FIG 2. 8 o .

ficient slack to permit free movement of the

5. The ground connection for the set is normally
unit in the shock mounting.

=
.

o

through the contact between the mounting and
the frame of the vehicle in which it is used.
Check that the contact is firm and secure.

Where there is no direct contact between the
mounting and the vehicle frame, complete the
connection with grounding straps, leaving suf-

When coaxial cable is used for antenna lead,
ground the cable sheath securely at each end.
Mast Base MP-48 provides effective groundingof
cable sheath at outer end.

FINAL CHECK ’ - .
6. Plug a microphone into jack J-302 and a head-

Check that dynamotors of correct voltage rat-
ing are installed and that name plate onmount-
ing shows correct operating voltage.

Inspect all ground straps, if used, and all
bolted connections in ground circuit. Tighten
or resolder any doubtful connections.

Plug a microphone and a headset into their res-
pective jacks on the front panel of receiver
and transmitter,

Throw the OPERATE-TUNE switches to OPERATE, the
ON-OFF switches to ON, and RADIO-INTER sw to
INTER. ‘

Press the microphone sw and speak into the
microphone. The speech should be heard in
either receiver headset with the PHONE-SPEAKER
sw at PHONES.

7.

8.

9.

set into jack J-301 on a control box. THrow
control box RADIO-INTER sw to INTER.

Start the transmitter and establish two-way
communication over the interphone system. Re-
turn control box RADIO~INTER sw to RADIO.
Throw RAD|0-INTER sw to RADIQO and establish
conunication with another vehicle, if practi-
cal,

Insert the plugs of Remote Control Unit RM-29-(*)
into their respective jacks on the receiver and
transmitter panels and establish communication
with another set from the remote station if re-
mote control is to be used. i

‘ =
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